cal 
on, 
ng 








FACTORY 








IBAA LLLALLA ILO ALAS BOAR ALE D 


February, 1935 


L. C. MORROW 
Editor 


These Bills Won't Do 


T IS our opinion that industry should oppose 

these three bills: Labor Disputes Act, 
Thirty-Hour Week, Townsend Pension. The 
first has not as yet been presented to Congress ; 
the second and third have been introduced in 
the House and referred respectively to the 
Committee on Labor and the Ways and Means 
Committee. 


Indications are that the Labor Disputes Act, 
introduced by Senator Wagner and Congress- 
man Connery at the last session of Congress, 
but not passed, will be presented again. 

Probably the revised bill will be an improve- 
ment over both the original bill and the revision 
made iast spring. Yet it is almost certain to 
contain provisions outlawing employee-repre- 
sentation plans, precluding the operation of all 
but the A. F. of L. type of representation, im- 
posing severe restrictions upon employers, few 
if any upon labor. 

We adhere to our conclusion, expressed in 
these pages last April, that a law containing 
the provisions outlined would seriously delay 
reaching a condition of sound understanding 
between the two great forces of production— 
workers and employers. 


Only recently (November, 1934) we gave the 
reasons for our opposition to legislating the 30- 
hour week into the manufacturing industries. 
We pointed out how industrial history shows 





that wages always go up or down with the 
values of products produced. Some of these 
historical data are given in this issue, page 68. 
They constitute our present argument against 
the passage of a 30-hour week law. 


It is difficult to write of the fantastical Town- 
send Plan, which would provide for practically 
every citizen 60 or over the sum of $200 per 
month. The citizen’s obligations would be to 
refrain from gainful occupation and spend his 
$200 during the month of receipt. The money 
to foot this colossal bill would be raised by a 
sales tax. 

On the fair basis of 10 million people 60 or 
more, the annual bill would be 24 billions of 
dollars. At present the national income is only 
48 billions. Apparently it should be easy to 
prove by simple arithmetic that the plan can- 
not work. Yet reports have it that 25 million 
people have signed petitions requesting passage 
of a bill incorporating the provisions of the 
Townsend Plan. 


Many bills will be considered during the 
present session of Congress. Some will have 
recovery potentialities, some will not, when ex- 
amined in the light of economic feasibility. Of 
those at present on the horizon it seems to us 
that the three mentioned here merit careful 
watching, most likely pronounced opposition. 


(Comment on “The Economic Security Act,” page 65) 


Henry Ford says he will sell a million cars in 1935. Murray Corpora- 
tion of America gets contracts for more bodies than ever before, lays 
out its plant anew to handle them. Here a “balloon” assembly on 
its way through welding operations that are performed “‘on the fly” 
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Right Layout Seores Again 


Bigger orders, 1935 body styles supplied 


the urge to make a clean sweep. 


Lower 


costs will more than offset expenditures 


ANY a plant just grows. Many 

a manager has longed for 
the day when he could begin anew 
and rearrange things to suit present 
production requirements. It takes a 
tremendous urge, however, to bring 
the management to a general house- 
cleaning. There is the expense, and 
there are powerful psychological fac- 
tors that defeat change. 

Marked increases in 1935 produc- 
tion schedules of the Ford Motor 
Company gave Murray officials the 
necessary incentive, however, in the 
form of contracts for new styles and 
in greater quantities than we had 
ever produced before. 

The new styles called for ma- 
terially different operation sequences. 
Last year, for example, this plant 
made principally sedans; this year 
the big production will be in 3- and 
5-window coupes. Manufacture of 
cabriolet, roadster, phaeton, and sta- 
tion wagon bodies continues as be- 


F. E. WIKANDER 
Plant Layout Engineer 


Murray Corporation of America, Detroit 


fore and complicates the main 
problem because of variety in smaller 
volume. 

Besides, something simply had to 
be done to eliminate the bottle-necks 
that occurred at the peak of produc- 
tion last season. A clean sweep was 
in order. Estimates indicate that 
lower costs will more than offset the 
expenditure involved. 


A Uniform Flow 


In a body plant, as in many 
another, the chief problem is to pro- 
vide a uniform flow of raw materials 
and finished parts. This principle 
is particularly applicable because a 
body unit, like the proverbial snow- 
ball, gains in bulk in proportion to 
the distance traveled. It is most im- 
portant to keep things moving and 
to eliminate stock reservoirs as far 
as possible. 

Our plant is the outgrowth of 
several reorganized body builders. 





Layout of back-end assembly operations is built around ten butt welders, four 
new, the others rebuilt and retooled. They are grouped three in line, served 
by steel slat conveyors 
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There was little logic in the place- 
ment of much of the equipment. A 
washing machine for stampings was 
on the second floor, for example. 
Need for space on that floor sent the 
washer down on the ground floor 
next to the pressroom, thereby 
saving miles of backtracking each 
day. To find room in the pressroom, 
the door department had to be moved 
elsewhere. And so on. 

In many instances, whole floors 
were moved, and except for presses 
and enameling equipment, hardly a 
machine or conveyor remains in its 
old place or has not been subject to 
some modification. 

A good deal of this change-over 
had to be made in a very short time, 
and it took the coordinated efforts 
of production and engineering de- 
partments working at top speed to 
accomplish results. New bedy styles 
were not released until the last 
minute. The rear-end constructions 
of coupes are entirely different from 
those of sedans, and it is in the de- 
partment that assembles these units 
where the chief changes in plant lay- 
out took place. 


With Minimum Handling 


In keeping with the application of 
aerodynamic principles to body de- 
sign, the coupe has lent itself best 
to the requirement of a long tail. 
This necessitates exceptionally long 
rear quarter panels. To save scrap 
in the blanking operation, a rough 
composite blank is made by butt 
welding two smaller sheets together. 
A specially designed planer-type ma- 
chine trims the flash, and the com- 
posite sheet then passes through a 
set of flattening rolls before going to 
the blanking press. 

This group of machines is an in- 
novation and is located directly 
alongside the unloading track for 
sheet steel on the south side of the 
pressroom. The arrangement pro- 
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vides a straight-line flow of work 
with minimum handling and no 
backtracking. In fact, this is the 
keynote of the whole change-over 
program—proper location of mate- 
rials in relation to operations, and 
as little handling as possible. 


Presses Back to Front 


Practically no changes have been 
made in the press department proper, 
except to purchase a new 450-ton 
press with a 4-point suspension 
platen and totally enclosed geared 
head. Press operations follow in a 
straight line with presses back to 
front, so that two men can unload 
from the back of one press and load 
on the front side of the next. 

Press rows are in pairs for right- 
and left-hand parts, and production 
runs averaged 10,000 to 20,000 pieces 
before the change-over. Parts com- 
ing off the last press are immediately 
hung on a monorail conveyor and go 
up to the assembly floors or to 
storage in another building. 


Balloon Assembly Floor Plan 


The figure shows the floor plan 
of the department where the back 
ends of the bodies, colloquially 
known as “balloons,” are assembled. 
It is difficult to compare the new lay- 
out with the old as the new schedules 
call for a greater variety of bodies. 
Suffice it to say that certain metal- 
finishing operations prior to butt 
welding have been eliminated en- 
tirely, partly by design changes and 
partly by perfection of press dies 
and better control of welding. 

As far as layout is concerned, key 
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operations are on the butt welders. 
Subassemblies are completed adja- 
cent to this group. Large stampings 
come up on the monorail. Small 
ones are brought up in skid boxes 
by crane or elevator and trucks. 

As assemblies are built up, they 
are handed from machine to ma- 
chine, principally stationary spot 
welders and portable gun welders. 
Door pillar subassemblies are slid 
along a_ steel-topped table, are 
spotted to rear quarter panels. Then 
each unit is hung on a monorail and 
carried to the butt welders. 


Ten Butt Welders 


Arrangement of the butt welder 
group is novel. There are ten 
welders, four of them new, the rest 
rebuilt and retooled. They are 
grouped three in line, are served by 
two slat conveyors. Variable-speed 
drives give conveyor speeds of from 
7 to 26 feet a minute. 

These conveyors are 393 inches 
from the floor, at a convenient height 
for loading the butt welders from 
above, and a platform with guard 
rails is built around each welder. 
Two men comprise a welder crew. 


Quarter panels are picked off the - 


monorail, and on the same line are 
tail panels and back panels that have 
been transferred directly from the 
pressroom monorail. 

Formerly there were only two butt 
welders in this group, and the as- 
semblies were simply dragged along 
the floor. Examination of Figure 2 
shows how the work is apportioned 
between the various butt welders. 





Floor plan of department where back 
ends of Murray bodies are assembled 


From the slat conveyors the rough 
balloon assemblies are hung on a short 
push-type monorail and dropped at 
a jig for a gun welding opera- 
tion to complete the assembly of the 
tail panel to the quarter panels. 


To Presses, Then Brazing 


Portable grinders remove welding 
fins both inside and out just prior 
to flanging the deck lid opening in 
a power press. Brazing operations 
follow where necessary. 

Then the assembly is hung from 
an overhead conveyor with adjust- 
able sling hangers (see photograph 
on page 52), by means of which it 
is carried through a group of gun 
and bar welding operations, and to 
yoke riveters. Window frames, drain 
troughs, cross struts, and the like 
are attached. In order to support 
the body in a variety of positions 
from horizontal to vertical, the hang- 
ers have yokes that fit inside the 
wheel housings and pintles with 
friction disks under spring pressure 
and with lock pins for any desired 
position. 


i 


No Dragging About 


In previous operations of this 
kind, no attempt was made to 
suspend the body in midair, and it 
was subject to considerable abuse in 
being dragged about. Here again, 
however, necessity dictated the 
choice of some form of overhead con- 
veyor because of the increase in 
length of coupe rear ends. 

For metal-finishing operations, the 
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assembly is carried straddle fashion, 
tail up, on a double-strand, power- 
driven conveyor with wood pedestals 


to support the units. There are four 
conveyors traveling about 6 feet a 
minute, and between them they de- 
liver 125 assemblies an hour. In 
this particular section, the chief 
changes required were the addition 
of one conveyor line, new pedestals, 
platforms for the workmen. Plat- 
forms are about a foot above the 
floor, for convenience in using disk 
and peripheral grinders, as well as 
hand files. 


K-D Jobs Handled Separately 


At the end of this line, segregation 
of the product takes place. Knock- 
down (K-D) jobs are handled sepa- 
rately prior to shipment to distant 


assembly plants, while balloons for 
built-up bodies are carried to an in- 
clined slat conveyor and taken to the 
floor above. 


Acid Section Rearranged 


K-D jobs are given an acid brush 
followed by a water spray, then oven- 
dried at 225 degrees Fahrenheit be- 
fore a body deadener is applied on 
the inside and an anti-rust oil spray 
on the outside. This acid section 
has been entirely rearranged, newly 
bricked and enlarged. The drying 
oven is hung from the ceiling to give 
a heat seal and to provide storage 
space on the floor below. 

This same oven monorail eventu- 
ally takes the balloons to the ship- 
ping dock, and on the return trip it 
brings up doors delivered by truck 





Four overhead conveyors converge at this key transfer point, bringing “bal- 


loons” 


from back-end assembly, doors that have come by truck from another 


plant, front ends from another department 
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from another Detroit body plant. 
These doors are transferred to 
another monorail in the northwest 
corner of this floor where four con- 
veyors converge—the key transfer 
point of the entire plant. K-D front 


_ ends come across from another build- 


ing and are transferred to the line 
going through the acid bath. 

Here also the ubiquitous press- 
room monorail passes, after miles of 
travel, on its way back. In fact, 
this one conveyor will take a panel 
through practically the entire plant. 


Front Ends Another Story 


Rearranging facilities for as- 
sembling front ends is another story, 
which cannot be told here in detail, 
but in which right layout once more 
wins. It was largely a matter of 
finding space because stampings 
come from another manufacturer 
and hence a stock reservoir served 
by a monoroil is necessary. 

Again the solution lay in the 
proper location of materials in rela- 
tion to operations, with as little 
handling as possible. Assemblies 
are slid along pipe rails. Metal 
finishing operations are performed 
on two slat conveyors placed 45 
degrees to the room flow in order 
to edge the work toward the wall. 

Here front ends are transferred 
to monorails, some going to the acid 
bath and ultimately to freight cars 
for K-D shipment, others to the as- 
sembly line in another building. 

(A second article on the new 
Murray manufacturing set-up is 
scheduled for March.—Ed.) 























To be progressive. 


You Don’t Have to Be Big 


Nor as small as this 


o6-man concern to use the motion economy 
approach to successful plant operation 


HE SMALL manufacturer looks 

at the big plant and sighs. He, 
too, could make the big savings that 
he reads about, if he had trained 
engineers, costly machinery, big 
orders. But he does not have these 
things. So he goes his way, all too 
often failing to take advantage of 
badly needed economies simply be- 
cause he does not distinguish be- 
tween the savings that require big- 
ness and those that call only for 
brains. 

A business does not have to be big 
to be progressive. The _ picture- 
frame industry in this country is so 
small that one of the big fellows 
could put the whole industry into one 
of his branch plants and hardly 
know it was there. And one of the 
youngest of the firms in this small 
industry is the J. Abrams Company, 
Chicago, employing 56 men. 


He Brought Home Ideas 


Like many other small businesses 
which have survived and prospered 
under traditional methods, a narrow- 
ing profit margin brought the need 
for cost reductions. After much 
hesitation and by gradual and 
cautious steps, it was decided to try 
out some of the new ideas one of 
Mr. Abrams’ sons had brought home 
from college and night school. Only 
a beginning has been made, but it 
has pointed the way to greater 
savings yet to come. 

The picture-frame business would 
be the despair of a man trained in 
mass production. Changes in basic 
product take place frequently. Orders 
are small and vary greatly. 

Right now the styles run to Early 
American patterns, circular, oval, 
octagonal or of irregular shape, 
ornamented with much scrollwork, 
spread eagles, twining roses, and 
such. A large item in the produc- 
tion of this type of frame is the 
ornamentation, which is molded from 
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Variable-speed drive on this molding 
machine regulates feeding speed to 
time required to cool the plastic ma- 
terial from which ornaments are made. 
Result, 20 per cent averag? increase 
in production 


a plastic material, and applied while 
soft and adhesive to the wood base 
of the frame. As it cools and 
hardens, the glue in the composition 
produces a firm bond with the pre- 
pared surface of the frame. 


So They Adjusted Speeds 


Plastic ornaments may be molded 
in two ways. On new patterns or 
small runs, the material is formed in 
flat box molds. On larger runs, the 
ornament is engraved in reverse on 
the face of a roller, and a layer of 
plastic material is carried beneath 
and pressed against the roller by a 
moving steel belt. After being 
formed, the ornaments are sliced off 
the belt by a cutting blade. From 
the belt they are picked up by hand 
and laid on trays, ready for the girls 
who apply them. 

One of the first steps in the new 





study of methods was to investigate 
the speed at which this molding ma- 
chine was run. This speed was 
regulated to give the hot material 
sufficient time to cool and harden 
after receiving the impression of the 
dies; the machine was run at a fixed 
speed slow enough to cool the thick- 
est ornaments produced. But lighter 
and smaller ornaments do not take 
so long to cool. The simple matter 
of installing a variable-speed drive 
made it possible to adjust speed to 
thickness of ornament, increased 
average production 20 per cent. 


Smashed Tradition 


Under the traditional plan, the 
girls who applied the ornaments had 
been in the habit of walking from 
their tables to the machine, taking 
an empty tray, returning with a full 
one. After applying, it was neces- 
sary to lay the frame in a horizontal 
position to allow the plastic to cool 
and harden. 

The old method of moving frames 
to final finishing processes was to 
hang them vertically on the arms 
of a rack, which was on casters so 
that it could be moved easily to the 
finishing room. Since this could not 
be done until the frames had cooled, 
the worker stooped down and laid 
each frame on the floor to cool, and 
then from time to time bent over 
again to pick up the hardened frames 
and hang them on the rack. 

Merely to become aware of such 
an awkward process was enough te 


. 
Large resources and a large or- 
ganization are not necessary to 
There 


is nothing startling in any of 


modernize a business. 


the things this company has 
done except that it did not wait 
to be big before doing them 


FACTORY MANAGEMENT 
and MAINTENANCE 





eG RS AE Et Ne ree ee 


eer 
witn, 


vie Ra a a ea Ne RN 


SEES ARINC OPE MRE yb. Toei nyse: 


SATIS EL 
fe 


Se aie necro aia eae 











ite 


as 
ial 
en 
he 
ed 
k- 
er 
ke 
er 
ve 
to 
> 


1e 
d 





4 
ll 
3- 
al 
| 


te ee 














indicate the remedy. Simple racks 
were built with close-set horizontal 
shelves. Now the operator lays the 
ornamented frame directly on one of 
the shelves, on which it will cool, 
harden, and finally travel to spray 
booths and finishing rooms. The 
cluttered floors and needless fatigue 
of the old method are gone. A boy 
supplies and removes the trays of 
ornaments. Fifty per cent of the 
time of the girls had been spent in 
make-ready work; the change cut 
this time in half. 


Found New Ways to Pack 


Packing the frames and mirrors 
also came in for study. Frames of 
a cheaper grade are packed by fold- 
ing two excelsior pads over the face 
of the frame and tacking these pads 
to the back. The operator had been 
in the habit of folding one end of 
the pad over the frame and holding 
it while she picked up a tack and 
started it, then picked up a light 
hammer and drove the tack. 

After a little experimentation the 
operator learned how to hold the 
hammer in her hand while picking 
up and starting the tacks. This 
eliminated the extra motion of pick- 
ing up the hammer. It also made a 
better sequence of motions possible 
with the left hand, which folded and 


Old back-breaking method of apply- 


ing plastic ornaments to _ picture 
frames, letting them cool, and later 
moving to finishing processes 
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held the pad.’ With these changes it 
was possible for the operator to pack 
the’ frames in one-third the old time. 
The more expensive grades of 
frames are secured to _ cleats, 
mounted in a light skeleton box, 
which in turn is wrapped in manila 
paper. The paper is held by lightly 
tacking it to the edges of the box. 
Here the operators, who worked in 
pairs, one at each end of a frame, 
had been in the habit of folding and 
tacking one side of the frame at a 
time, using both hands to tuck the 
paper in. With little practice opera- 
tors have learned to fold the paper 
under and tuck it in place on two 


‘sides at once, the new motions con- 


forming to the rule of motion econ- 
omy that the two hands should 


eS, 
—_— 


New tradition-shattering way of doing 
the same job. No backs broken here. 
No floors all cluttered up. Make- 
ready time halved 


work simultaneously and in opposite 
directions. Then each takes a half- 
step to the right, picks up hammer 
and tacks, and tacks the paper to the 
box, having to work only on one side. 

With an ever-changing line, with 
basic patterns of ornament running 
into the hundreds and practically no 
limit to the possible dimensions and 
types of frames, any elaborate or 
expensive system of preparing work- 
ing drawings is out of the question. 
The problem has been solved quite 
simply. Impressions are taken of 





the basic ornament for which the 
company has dies or molds and ap- 
plied to veneer panels. The latter 
are mounted in a swinging rack so 
that they open vertically, book 
fashion. Each ornament element is 
identified by a number, ending for 
good the possibility of mistake due 
to the use of such loose descriptive 
terms as a “double rose” pattern. 
Not all the employees speak English 
fluently. Numbers are more ac- 
curately understood than words. 


Solved Pattern Troubles 


The average small business does 
not pay much attention to catalogs 
of models and parts. Samples ac- 
cumulate in a more or less disorderly 
and haphazard fashion. When the 
firm is asked to duplicate an old 
order, it may have to ask the custo- 
mer for a sample. Considerable money 
is sunk in making new patterns, be- 
cause some seldom-used and perhaps 
forgotten pattern has been destroyed 
or cannot be found. 

To remedy such difficulties in 
cataloging frames, either of stock 
or customers’ patterns, a snapshot is 
taken with an outfit consisting of 
an ordinary camera and a couple of 
photo-flood lamps. Photographing 
the frame against a background 
that is cross-sectioned in inches has 
also been tried; it permits general 
dimensions to be read off directly, 
without scaling. Here is a plan that 
might well be copied. 

Mention cannot be made of every 
detail of this homespun campaign of 
modernization. How, for example, 
a way was found to make the flat 
molds for little-used designs better 
and at a fraction of what they had 
previously cost. Or how a little 
nosing around in the rented building 
disclosed an idle boiler in the heat- 
ing plant, and how permission was 
secured to use this boiler to burn 
wood waste to generate process 
steam, saving $35 to $50 a month. 


Find Plenty Left to Do 

Much still remains to be done. But 
the plan is to go slowly, carefully, to 
convince everybody in the manage- 
ment as well as in the shop before 
an important change is made, and 
to make changes at lowest possible 
cost. The drain on the firm’s capital 
for new equipment or other ex- 
traordinary expenses has been prac- 
tically negligible. 
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When You Hire Me 





In which an employee tells his prospec- 
tive managers three things he would like 
to have them do to him after he is hired 


se EAR you got on at Royal’s 
last week ... all right, I 
guess . .. don’t show me much 
. be fired any day ... don’t 
know any of the girls...” 

This, from a street car conversa- 
tion, brought to my mind a memory 
—of a ten-year-old kid, trying to 
become one of the gang. 

We had moved to a new neighbor- 
hood; I watched the boys playing 
baseball for several weeks from my 
house and finally mustered up enough 
courage to go nearer. Honestly, 
I’ll bet I stood around two weeks 
before I was even noticed. What a 
feeling! I thought they never 
would throw me that baseball. 


I Want to Play the Game 


You fellows who do all the hiring 
and putting to work—all we ask you 
to do is heave that old pill our way! 
Most of us want to play the game 
just about as badly as you want us 
to. But we can’t play unless you 
decide to be on our side. 

We’re just a little nervous when 
we show up the first day. If you 
had some congenial, affable person 
to handle our payroll cards, one who 
would shake hands with us when we 
presented ourselves and who did not 
impersonally order us around, I 
think it would pay good dividends. 
Then, when we go into our depart- 
ment, instead of marching us around 
and saying, “Sit there, wrap these 
as they come off the line,” you might 
introduce us to the forelady or fore- 
man, and you might in turn have 
him introduce us to one or two of 
the nearby workers. 

Scouting around during the morn- 
ing for a drink or the washroom is 
a little embarrassing unless we know 
exactly where we are going. Now, 
I don’t mean we should meet and 
shake hands with the president, the 
office boy, and the maintenance en- 
gineer, but these social amenities 
might mean just the difference be- 
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tween our making good and not 
making good. 

This is not big stuff I’m tipping 
you off to. I thought maybe you’d 
like to know what caused that girl 


on the street car to say what she did.. 


You managers moan around about 
incompetent help and for someone 
with “good old horse sense,” but my 
observation is that we workers are 
about as good as you train us to be. 


Show Me the Best Way 


You’ve been on your job quite a 
while and with the help of your fore- 
men should know the best way to 
do what you want done. But, are 
you sure we know the best way? 

For instance, a packaging problem 
came up in a factory selling a 
seasonal product. Ten girls were 
put on. Production reports were a 
long way from the estimate made 
by the cost department, so the man- 
ager went to see what was wrong. 

He found the ten girls doing the 
same operation in ten different ways, 
spoke very loudly, waved both arms 
some, and when he cooled off com- 





manded the forelady to determine 
one definite method and make each 
girl follow it. Increased output was 
immediate. 


Tell Me How Much, How Good 


Few workers, particularly those 
who are young and inexperienced, 
know what is meant by a good day’s 
work. Most of them are “weak and 
willing”’—willing to do anything 
reasonable asked of them, but weak 
on doing a lot of it. New employees 
should be told what is expected of 
them, both “how much” and “how 
good.” When a firm adopts a policy 
of informing all new employees as 
to standards of quality and produc- 
tion, labor turnover is usually de- 
creased, 

Start us out in a friendly at- 
mosphere, tell us the best way to 
do what you want done, give us a 
general idea of what you think a 
good day’s work should be—and all 
of us will find the results gratifying. 


Next Month— 
When You Fire Me 





Doth Crust 


. ten girls doing the same operation in ten different ways 
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Murals in Industry 
; Why we wanted them. How we got them 
SIDNEY HOLLAENDER 

A President, Ever Ready Label Corporation 

1 New York 
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BS 2 CRT. a RETR aor Ries mettre: 


OMEWHERE between you and 
those you do business with stands 
your reception room. What is it 
like? Is it help or hindrance? © 
Our reception room happens to be 
wood paneled. Not bad. But never- 
theless lacking the right touch to 
make it really beautiful. Someone 
suggested murals. Why not drama- 
tize the history of labels? The more 
we thought about it, the more we 
liked the idea. 
Now we might have gone out and 
hired the first muralist we happened 
to meet. Instead—and fortunately, 
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I think—we sought the counsel of 
competent authorities, and got not 
only their advice but also their ac- 
tive cooperation. 

A 20-page .booklet announcing a 
contest was prepared. The problem 
was outlined. Photographs and scale 
drawings showed location and dimen- 
sions of spaces. Subjects were de- 
fined. Seven pages were devoted to 
a history of labels. Two others 
showed manufacturing views. 

Some seventy artists submitted 
sketches. Four were selected for 
further competition and prepared 


First prize was 
$500 plus $100 to cover cost of mate- 
rials and mounting. The other semi- 
finalists received $75 each. 

Dunbar Beck, New York muralist, 


full-sized sections. 


won. His full-color panel depicting 
“the loyalty of labor to industry” is 
shown at the top of this page. Below 
is a section from the continuous 
three-part mural illustrating the his- 
tory, manufacture, and use of labels. 
Flanking panels of this section are 
in full color. The larger center 
panel is in a brown crayon technique 
on a silver background. 




























Next. the Templet Layout 


Process chart and flow diagram (January. 
page 16) have indicated where savings 
ean be made. Now for the templet layout 


ALLAN H. MOGENSEN 
Consulting Editor 
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Figure 1. Illustrating what can be 
done when the layout engineer keeps 
motion economy in mind 


N MOST plants, construction 

prints are available, which give 
building outlines to scale and show 
columns, stair wells, elevator shafts, 
doors, and windows. If not, such a 
tracing can be made, and prints 
run off. Mount the plan on wallboard 
or corkboard. If tables large enough 
to work on are available, the boards 
may be used as is. If not, they can 
be suitably mounted and placed on 
horses. Make frames strong enough 
to bear the weight of several people 
leaning on them. 

Next, make your templet. Cut 
them from cardboard about the 
weight of file folders. Use colors to 
designate classes of equipment—for 
instance, one color for inspection 
benches, another for service equip- 
ment such as cutter or drill grinders, 
another for conveyors—to  dis- 


tinguish from regular production 
equipment. 


Color codes are also 


60 
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‘Roll 
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X= Operator 


working area is not satisfactory, as 
today we are grouping equipment so 
that one operator can handle several 
machines, with walking reduced to 
the minimum. Grouping as in the 
new layout shown in Figure 1 would 
not be possible if working area for 
each machine had been made part 
of the templet. 

To fasten templets to the layout 
board, thumb tacks, regular tacks, 
map pins, or wire staples may be 
used. Map pins are recommended 
because they may be obtained in 
many colors, and because they per- 
mit easy stringing up in following 
flow of work. Wire staples are the 
easiest to attach; many office staplers 
have a removable base and fasten 
the templet securely to the board 
with a light blow. 

It will take you longer to make 





Figure 2. A typical templet layout of a single floor. No better time to save 
a few feet of travel than at this stage of the game 


valuable to indicate equipment used 
on one model or part only, that used 
on two parts, and that through which 
all work may pass. 


Show Space Occupied, Not Working Area 


Templets are cut to scale, should 
show the area occupied. For in- 
stance, an automatic screw machine 
templet must show the space taken 
not only by machine, but also by rod 
stock rack. 


The older practice of including 


up your templets if you place com- 
plete information instead of just a 
machine number on each one, but it 
will repay you later on. Individually 
driven machines should have motor 
and starting controls indicated. Belt- 
driven equipment should have pulley 
location and direction marked on the 
templet. 

Where process chart study shows 
that one part or one product alone 
is to be improved, the layout job may 
merely involve a change on one floor 
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or within one department. If so, 
then the actual layout may be 
started. 

If, however, a major change is in- 
dicated, it may be necessary to con- 
sider a fundamental change in the 
whole method of manufacture. Pro- 
duction may have been controlled by 
process, where various departments 
—drill press, heat treating, etc.— 
are set up to do certain things to all 
products. Studies may show that 
the advantages of the product type 
of control, where a product is made 
complete in one department or area, 
outweigh the disadvantages. 

Refer to Figure 1, for instance, 
and you will see that it was decided 
to weld at station 4 and paint at 10 
in the new layout, instead of send- 
ing each part out to separate de- 
partments doing that work on all 
products. (For further information, 
see March, 1934, page 114). 


Production Forecast Essential 


Such a change will require a de- 
tailed study of machine capacity, to 
determine the amount of equipment 
needed. For this, a production fore- 
cast and complete time-study infor- 
mation are essential, including not 
only actual production times, but 
set-up times as well. Also, it must 
be remembered, a re-grouping of 
machines may need further detail in 
the time studies, to separate “load 


Figure 3. When one or several multi- 
story buildings are involved, a model 
like this helps visualize the flow of 
work 


Figure 4. Last word is this three-di- 
mensional layout used by a manu- 
facturer to help: sell his equipment 
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and unload” time from “cutting” 
time in the cycle, as it may be desired 
to group machines so that one opera- 
tor can run several. 


Ready to String Up 


After the preliminary arrange- 
ment has been completed, and as im- 
mediately apparent changes are in- 
dicated, fasten down the templets 
and proceed to string up the layout 
for flow of work. This is done by 
starting with the major items to be 
processed, and running’ colored 
strings through each piece of equip- 
ment used. 

Naturally it is not always neces- 
sary to follow this step, but in most 
instances the time so spent is well 
worth while. Backtracking is im- 
mediately apparent, and attention is 
directed to lack of handling or 
storage space. 

Total distance traveled is readily 
determined. Distances on the floor 
plan may not seem excessive, but 
once they are established they will 
be multiplied by many trips during 
the years the layout will be in use. 
There is no better time to save even 
a few feet of travel. 


Laying Out a Mulii-Story Building 


Single-story buildings are natu- 
rally the easiest to lay out. Where 
one or several multi-story buildings 
are involved, it is often difficult to 









‘floor plan, 











visualize the flow of work from one 
floor or one building to another. It 
is therefore well to build a model or 
skeleton as shown in Figure 3. 

This model was made for a plant 
layout job in three four-story build- 
ings, with several additional service 
buildings. Constructed of light 
lumber, it acted as a rack for each 
and gave an_ instant 
picture of each department in its 
proper relation to the others. It 
helped also to visualize the possibili- 
ties for materials handling equip- 
ment. Elevators were indicated by 
painting the adjacent vertical strips. 
Such a rack may well serve as a 
permanent file for the layout boards 
after the job is completed. 


Not Just a Temporary Tool 


It will be well to cover each lay- 
eut board when not in use with heavy 
paper or fabrikoid cut to size and 
attached to a wooden rod to facili- 
tate rolling, as working on a dusty 
board soon gives it a messy appear- 
ance. It should be emphasized here 
that a layout board is not merely a 
temporary tool to be used in making 
a new layout, but if kept up to date 
allows frequent comparison and 
revision. 

So far we have discussed layouts 
in one plane only, so far as each 
floor is concerned. Overhead equip- 
ment, such as conveyors and drying 
ovens, is usually indicated on the 
floor plan by using transparent vel- 
lum or tracing cloth tacked on top 
of the templets representing equip- 
ment on the floor. 

(Continued on advertising page 56) 











Profit Planning 


Sell more of the profitable lines, less of the unprofit- 


able. 


But— how much more? How mueh less? Second 


of three articles on the scientific approach to profits 


HE making of profits in a busi- 

ness is not a mere accident. 
There are definite causes of profits; 
if they can be traced back to effects, 
and these effects evaluated on a 
quantitative basis, then the founda- 
tion is laid for profit control. 

A management fully informed in 
regard to reasons why profits are 
made is in the best possible position 
to plan its profits—and profit plan- 
ning is the first step in the work of 
controlling profit making. 

It is with this matter of quantita- 
tive evaluation that this article is 
chiefly concerned, carrying further 
the engineering approach to profit 
making which was presented in my 
January article. 

We know, of course, that there 
must be sales before there can be 
any profits. In the manufacturing 
and allied industries, sales means the 
distribution of definite products, 
whether pins, candy, or battleships. 


Object Is to Sell Enough 


The manufacture of a single 
product, without any variations 
whatever, is the exceptional case. 
Most concerns manufacture and sell 
several or many different products, 
or various modifications of the same 
product. 

Obviously, the object is to sell 
enough of the various products to 
yield a reasonable margin between 
income from sales and the cost of 
those sales. Yet we have many times 
observed that a seemingly adequate 
volume of sales has resulted in a 
loss—to the astonishment and 
chagrin of the chief executive. 

If at one time a given volume of 
sales produces a profit, and if the 
same volume results in a loss at 
another time, something other than 
mere dollars of sales is responsible. 

It will be argued, of course, that 
if we will sell more of the products 





*With Edgar G. Seybold collaborating. 
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C. E. KNOEPPEL* 
The Knoeppel Company, Philadelphia 


that are profitable then we do of 
those unprofitable, the end result can 
be nothing else but profit. But the 
question is, How much more of the 
profitable lines, and how much less 
of the unprofitable ones? 


Fixed and Variable Characteristics 


In last month’s article I made a 
distinction between a high and low 
profit potential, and showed why this 


product proportions in the total sales, 
the end result in all four tabulations 
is the same (namely, a profitless 
point of 25 per cent), because the 
fixed and variable characteristics are 
the same, 

In the second study we will retain 
the same totals for sales and product 
proportions, but vary the fixed and 
variable characteristics to 40 per 
cent and 70 per cent for A and B 



































Table I 
A sales @ 100%.......... $150,000 75% X 60% is 45% $15,000 fixed 
B sales @ 100%.......... 50,000 25% X 60% is 15% 5,000 fixed 
US.” EES rae nen gee $200,000 100% 60% $20,000 fixed 
Profitless point sales, $50,000 at 25% of capacity* 
A sales @ 100%.......... $50,000 25% X 60% is 15% $5,000 fixed 
B sales @ 100%.......... 150,000 75% X 60% is 45% 15,000 fixed 
fe eee $200,000 100% 60% $20,000 fixed 
Profitless point sales, $50,000 at 25% of capacity* 
A sales @ 100%.......... $200,000 662% X 60% is 40% $20,000 fixed 
B sales @ 100%.......... 100,000 333% X 60% is 20% 10,000 fixed 
MOM Se tae Sos sel SO $300,000 100% 60% $30,000 fixed 
Profitless point sales, $75,000 at 25% of capacity* 
A sales @ 100%.......... $100,000 334% X 60% is 20% $10,000 fixed 
B sales @ 100% .......... 200,000 662% X 60% is 40% 20,000 fixed 
Tet... Saae 100% 60% $30,000 fixed 


Profitless point sales, $75,000 at 25% of capacity* 


*See formula in previous article for determining profitless point sales and per cent of sales capacity. 











was the result of the combination of 
fixed and variable costs in their re- 
lation to sales income. 

Two simple studies will clearly 
show what is meant. 

In the first—see Table I—we will 
take a case of two products each with 
the same fixed and variable charac- 
teristics—60 per cent as the ratio 
of variable costs to sales, and 10 per 
cent of the sales at 100 per cént as 
fixed costs. 

Here is a case where, regardless 
of total dollar sales volume and the 


sales as the ratio of variable costs 
to sales, and A and B fixed as 8 per 
cent at 100 per cent and 12 per cent 
at 100 per cent. 
trations will then be as shown in 
Table ITI. 

In this study the profitless point 
sales in dollars and per cent of 
capacity are different in all four 
tabulations owing to the different 
characteristics of the fixed and vari- 
able costs in the two products. 

A principle or “profit law” can be 
stated at this point: Profit is con- 
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Product A Product B Product C Product D 
3 [Sales . | Sales, ' p m: |. Sales. ¥Y - 74% 
5 Profitless point : , we. 16 % 35 
L 45.45% ~ 1 61% 100% * 
—: Profitless point 20% 100 fo 
Mies 43% p F Cost. si ee 4 
100% x 
M a1 48 oF 4 el | MO 
S | #* A] Cost. p| Costy 3 7) | | 
8 yy: 42% _~*| 5 , | 8 ‘Salles 
| @, ai 3 h a 
100 Ve 56 % Vz 76 % : ae A 
| 3 Ve 74% | of 8% 
) ") 2 ° 1 0 x sett 
0 25 50 75 100 0 25 50 75 100 0 25 50 75 100 0 25 50 75 100 
Sales Capacity in Per Cent Sales Capacity in Per Cent Sales Capacity in Per Cent Soles Capacity in Per Cent 
y .. 
a \ 
Poles AX Sales BX Sales C X Sales DX 
250,00, ~50% $125,000-25 % $75,000-15% $50,000 - 10 
F= $30,000 F=$ 25,000 F<$ 12,000 Fz$ 12,000° 
= x ae 
$ 500,000 in ; 
SALES a To oe i 
Current position sales ‘J F- Fixed cost in dollars 
437,500 y $800,006 
: COMPOSITE | 
KNOEPPEL PROFITGRAPH 
At stateol monthly product 
375,000 -— ) sales properfions 
| 
Profitless eae sales 
312,500 AUS 
| ce 3 
| Profit 
COMBINATION (1) > 9.5, 000 _-$ 56600 
Profit potential , | 
140.177 To 
| 
on Cost line, 
4 . | ’ 
125,000} r- 60% 
VARIABILITY 
vonage costs a 548% 
| sales 
— | 34.956% 
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Values 26 2 375 SO 625 75 875 | 
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Wi F / sa 
Sales AX Sales BX Sales CX Soles OX 
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F= $6,000 F= $15,000 F = $ 20,000 F= $60,000 
i 
$500,000 T T T T . 
Profitless Boint sales SALES 
COMPOSITE $325,718 
437,000 | KNOEPPEL’ PROFITGRAPH | 
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sales proportions | 
375,000 Current position y 
sales | 
$ 300,000 
312,500 Loss j——_-— 
$7,400 | | 
COMBINATION (2) ———> 250,000 | we ~ G eri 1 pa 
Profit potential Cost line i * a Changhe ‘Combinations of 
28.317 To | ‘, Fixed and Variable Costs, at 
187,500 7 T y Different Monthly Sales Volume 
| \ Proportions. A study in Profit 
60% \ Triangulation - as Profit is always 
‘ a Triangle 
125,000 64.744% 
VARIABILITY 
variable costs = 68.8% 
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fixed costs y 
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A sales,@ 100%.......... $150,000 75% X 40% is 30.0% $12,000 fixed 

B sales,@ 100%.......... 50,000 25% X 70% is 17.5% 6,000 fixed 

- | Se ce ear $200,000 100% 47.5% $18,000 fixed 
Profitiess point sales, $34,286 at 17.143% of capacity 

A sales @ 100%.......... $50,000 25% X 40% is 10.0% $4,000 fixed 

B sales @ 100% .. 150,000 75% X 70% is 52.5% 18,000 fixed 

a ee $200,000 100% 62.5% $22,000 fixed 
Profitless point sales, $58,666 at 29.333°% of capacity 

A sales @ 100%....... $200,000 663% X 40% is 26.68%; $16,000 fixed 

B sales @ 100%... 100,000 334% X 70% is 23.32% 12,000 fixed 

ae $300,000 100% 50.00% $28,000 fixed 


A sales @ 100%.......... $100,000 333% X 40% is 13.31% $8,000 fixed 
B sales @ 100%.......... 200,000 665% X 70% is 46.69% 24,000 fixed 
BOOM ....5.6555.005..-. SRR 100% 60.00% $32,000 fixed 


Table II 

















Profitless point sales, $56,000 at 18.666% of capacity 











Profitless point sales, $80,000 at 26.667°% of capacity 








Totals for sales and product proportions are the same as in the first study 








tingent on the proper proportioning 
of monthly product sales volumes 
having the right combination of @ 
fixed and variable characteristics. 


“Profit Triangulation” 


Figure 1 illustrates this principle 
or profit law. In it we show four 
product groups each with a different 
profit potential, as shown by the four 


POE Ree AS REM) Sse 


profit triangles. 

These four products with their 
different fixed and variable charac- 4 
teristics are shown in two combina- E 


tions of different monthly sales pro- 
portions, the sales figures at 100 per 
cent capacity being merely reversed a 
in the two instances. 

In the first combination, profit at 
current position sales is $56,600; 
whereas in the second there is a 
loss of $7,400 at this same point. 

It will be observed from this chart 
that the six profit areas are triangles. 
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(see Table I), but fixed and variable characteristics have been changed, 
causing profitless point sales to differ in all four tabulations (Continued on advertising page 46) ‘ 
A= 107% V = 79.83% F 
$100,000 t ee B=90% F =$18,000 : 
X point = cross-over or profitiess point ot 8 Al A=20% V =14.66% 4 
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<5 onl sailes ancl costs Ax37.11% v= @o80% i 
ith i thi i of = 37.11 7° V= 65. 3 
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The Economie Security Act 


Legislation of such import that it 
ealls for ample investigation and dis- 
eussion, possibly extensive revision 


DMINISTRATION plans for so- 
A cial security now are in the 
open. It is intended that this 
Congress shall speedily pass legisla- 
tion delimiting the extent and kind of 
Federal aid to states in unemployment 
compensation and old age pensions. 

The President’s recommendations 
follow closely those of the Committee 
on Economic Security. So do the 
bills offered by Senator Wagner and 
Congressman Lewis. The report of 
the Committee is conservative in 
comparison with what was expected 
in many quarters, undoubtedly is 
intended to forestall unreasonable 
demands (such as Townsend Plan), 
will be considered by extremists as 
providing benefits that are too small. 

In the bills now before Congress 
there are provisions for setting up 
an Old Age Fund and an Unemploy- 
ment Trust Fund. 


Who Gets a Pension? Who Pays? 


For the Old Age Fund both em- 
ployers and employees are taxed. 
Governmental departments and em- 
ployers subject to the Railway Re- 
tirement Act do not pay. 

Employees earning $250 or less 
per month pay 4 per cent per year 
in 1937 and the four years follow- 
ing; 1 per cent for the next five 
years; 14 for the next five; 2 for 
the next five and 2% thereafter. 
Employers pay at the same rates in 
percentages of payroll. Payroll in- 
cludes all wages. Wages include 
remunerations to all employees ex- 
cept non-manual workers receiving 
more than $250 per month. 

Any employee who quits work at 
65 or later (including farm hands 
and servants) for whom old age in- 
surance tax has been paid for five 
years beginning before he is 60, will 
be eligible to receive monthly bene- 
fits, on the basis of an average earn- 
ing of not more than $150 a month. 

For the Unemployment Trust Fund 
only employers are taxed and then 
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only when they have four or more 
employees. The rate is flexible for 
the first two years; probably would 
be 1 per cent of payroll for 1936, 
1 or 2 per cent for 1937, would be 
3 per cent thereafter. Wages and 
payroll are defined as in the preced- 
ing paragraph. Governmental de- 
partments are not considered to be 
employers; railway employers are 
not exempt because the Railway 
Retirement Act has nothing to do 
with unemployment compensation. 


Who Gets Compensation? 


In case states have unemployment 
compensation laws conforming to the 
Federal standards, up to 90 per cent 
of the tax will be refunded to em- 
ployers paying into state funds. 

Unemployed workers will be eligi- 
ble for and will receive benefits in 
accordance with state laws. The 
Committee suggests a four-week 
waiting period, then a maximum of 
$15 a week for fifteen weeks, plus 
one week for each six months of 
worker’s service, up to a grand total 
of twenty-five weeks. 

A “Social Insurance Board’ is set 
up to administer compulsory contrib- 
utory old age insurance and unem- 
ployment compensation affairs. 

The bill proposes to permit states 
to set up separate funds for in- 
dividual employers. 

State plans for unemployment in- 
surance are to be self-supporting; 
that is, there will be no Federal 
subsidies except for administrative 
purposes. However, there will be 
Federal custody of funds. 


Can Industry Pay? 


It is the expressed intention of 
the Administration that the national 
credit is not to be jeopardized; state 
responsibilities are to be respected ; 
the capacity of industry to pay will 
not be exceeded; there is to be suffi- 
cient accumulation of funds before 
benefits are paid to make the plans 


self-supporting. That these objec- 
tives are being obtained by the 
Wagner-Lewis bills is debatable. 

Many questions are being raised. 
For example, shouldn’t the objectives 
be sought in four bills instead of 
one? Should not the unemployment 
compensation fund be collected and 
disbursed in accordance with a uni- 
form Federal system, instead of by 
49 state systems? Should not the 
Federal subsidy scheme be employed? 

Isn’t the old age insurance set-up 
insolvent at the start, and, if that is 
true, should not the Federal govern- 
ment provide a subsidy? Has the 
best means of financing these parts 
of the security program been de- 
vised, or should at least part of the 
money be raised by income surtaxes 
and inheritance taxes? 


Haste May Make Waste 


There is an abundance of reasons 
why ample time should be allowed 
for investigation and _ discussion. 
The Administration aim to put the 
legislation through in short order 
seems to be inconsistent with the 
size and inevitable extensive effect 
of the new laws. 

Nor should Senator Wagner’s at- 
tempt to write into the law as 
permanent at least part of 7(a) be 
condoned without most careful an- 
alysis and canvass of opinion. The 
text of his bill provides in effect that 
benefits shall be paid to strikers and 
to those who refuse employment that 
would require them to join a com- 
pany union. It also provides that 
benefits must not be withheld from 
those refusing such employment as 
would “interfere” with their joining 
“bona fide labor organizations.” 
Here is indeed room for much differ- 
ence of opinion. 

Moreover, let us have the probable 
cost figures of both pensions and 
unemployment compensation. Let us 
give the actuaries their day. The 
cause is worth the effort. 
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Is Piecework on the Way Out? 


Five plant operating men from five industries dis- 
euss Frank J. Oliver’s January article, “‘It’s Hour 


Rates in Detroit.°’° 


Why Back to Horse and Buggy? 


0. D. REICH 
Vice-President, Dexter Folder Company, New York 


ROM Mr. Oliver’s article it ap- 

pears that the automotive plants 
have changed from incentive to day 
work because of the expressed 
preference of their men, and that 
this preference arises out of weak- 
nesses in the operation of the in- 
centive plans heretofore in use. In 
view of the reputation of these 
plants for efficient production and 
for far-sighted and able manage- 
ment, it may well be that there are 
other and more compelling reasons. 
Those advanced in the article are not 
convincing. 

An incentive system is inanimate. 
It will neither think nor plan. It is 
not a substitute for good manage- 
ment. It is merely one of the tools 
by which management obtains re- 
sults. With any tool the results 
depend on the skill of the user. 

To be truly satisfactory to all 
concerned, an incentive plan must be 
scrupulously fair. It must be simple 
to understand. It must place no 
limitation on earnings after the 
standards are once set. The stand- 
ards themselves must never be 
changed unless there is a change in 
method. The incentive should take 
the form of possible additional earn- 
ings over and above an adequate 
guaranteed day wage, thus protect- 
ing the worker against delays arising 
from causes beyond his control. 

When changes in method are the 
result of suggestions or improve- 
ments on the worker’s part, a suit- 
able reward should be paid, based on 
the extent of the savings. 

Even under these conditions com- 
petent, skillful, and sympathetic 
supervision is indispensable for 
satisfactory results. In every poor 
performance or dissatisfaction, man- 
agement must consider itself on the 
defensive until proved not at fault. 
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Typically, the difficulty may be 
one of poor planning, unsuitable 
tools, faulty instruction, or poor 
judgment in the selection of tasks 
suited to the individual’s ability and 
experience. As part of the daily 
routine, therefore, every delay and 
every sub-standard performance 
should be analyzed impartially, al- 
ways with a view to correcting the 
faulty conditions, improving the 
effectiveness of management, and 
giving unimpeded opportunity to 
each worker to earn to the full extent 
of his individual capacity. 

If any or all of these conditions 


More comments next month 


are lacking, it is not surprising that 
the preference of the worker will be 
for straight daywork. An incentive 
becomes ineffective if the possibility 
of earning it varies from day to 
day because of conditions beyond the 
individual’s control. It is equally 
ineffective if it is merely a sub- 
terfuge for increasing production 
while arbitrarily restricting earn- 
ings to a predetermined maximum. 

All the methods which Mr. Oliver 
states will now be relied upon to 
maintain production efficiency under 
daywork would be equally or even 
more effective under incentive. The 
need for competent supervision is 
the same in either case. Why scrap 
the car and revert to the horse and 
buggy merely because the engine 
knocks? 


Industry Won't Follow Suit 


F. J. VAN POPPELEN 
Remington Arms Company, Inc., Bridgeport, Conn. 


ROUP incentives have been used 

in the automotive industry for 
ten or fifteen years and have mate- 
rially helped to increase operating 
efficiencies. The change to straight 
daywork should not result in im- 
mediate reduction in efficiencies. The 
maintenance of group and individual 
performance records and the holding 
of supervision responsible for effi- 
ciencies will probably prevent any 
immediate falling-off. 

By and large the supervisors in 
automobile plants are above the 
average of most manufacturing in- 
dustries. They have been held 
responsible for the efficiencies of 
their groups and have received the 
training necessary to secure the de- 
sired results. 

The difficulties encountered at the 
time of model changes in the automo- 
tive industry are unquestionably 
responsible in a large measure for 
the dissatisfaction of labor with 





wage incentive plans formerly used. 

Just because the automotive in- 
dustry was more or less forced to 
discontinue the use of wage incen- 
tive plans in order to avoid labor 
disputes, is no reason for other in- 
dustries to follow suit. Most manu- 
facturing plants are not confronted 
with the problem of model changes. 
Employees generally do not object 
to incentive plans that are fairly ad- 
ministered. But they should rightly 
object to plans that make them suffer 
for management’s faults. 

Because most other industries are 
not as highly organized as the auto- 
motive industry, they would prob- 
ably show an immediate drop in 
efficiency and increased costs if they 
discontinued the use of wage incen- 
tives. Eventually the discontinuance 
in the automotive industry may re- 
sult in some drop in efficiency and the 
use of driving tactics by supervision 
in an endeavor to get the results 
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formerly obtained by wage incentive 
plans, 

At any rate it will be interesting 
to watch the results over a period of 
years. Regardless of the results, 





however, we cannot assume that what 
is workable in one industry can be 
used effectively in all other in- 
dustries without the same funda- 
mental conditions. 


Hourly Wage a Step Forward 


DR. M. A. DITTMAR 
Assistant to the Manager, Lehn & Fink, Inc., Bloomfield, N. J. 


T A recent meeting of the North- 
fine New Jersey Chapter of the 
Society of Industrial Engineers, at 
which were present about 75 en- 
gineers and production men, the 
question was asked, “How many are 
operating under a straight piece- 
work or other incentive type of 
wage payment?” With one or two 
exceptions, the entire audience in- 
dicated that some incentive plan was 
being used. 

This group was also asked if any 
of those who had incentive plans 
were contemplating making a change 
to a straight wage plan. None ex- 
pected to make any such change. It 
would therefore seem to me that no 
such trend as is taking place in 
Detroit is being contemplated by in- 
dustries in this particular part of the 
country. 

Personally, I feel that the change 
that has taken place in Detroit is 
a step forward in scientific man- 
agement. Possibly I speak with a 
little prejudice in this regard, since 
six or seven years ago our own 
factory organization threw over the 
bonus system in use and went to a 
straight hourly wage rate. 

Our work was, still is, the manu- 
facture and packaging of pharma- 
ceutical and cosmetic preparations 
which have a relatively large sales 
volume. In years past we had the 
workers engaged in packaging these 
preparations on a group bonus 
scheme. However, when we made 
these packaging operations prac- 
tically 100 per cent automatic, we 
gave up our bonus plans and went to 
straight hourly rates. 

We reasoned as follows: The auto- 
matic equipment of the various 
packaging units is capable of a fairly 
constant production when properly 
run. It is the departmental super- 
visor’s job to see that this equipment 
is running properly. If the super- 


visors live up to their responsibili- 


+3 
ties, 


the employees tending this 


VOLUME 93, NUMBER 2 
FEBRUARY, 1935 


equipment will see that standard 
production is maintained. 

In other words, bonuses in our 
opinion are no longer desirable or 
beneficial when the production quan- 
tity depends upon the mechanical 
capacities of the machine. Our ex- 
perience has indicated that the em- 
ployees working at such equipment 
are better satisfied. They are no 
longer penalized for delays caused 
by breakdowns, and other factors 
beyond their control. 

We enter a more controversial 


ground when we consider the ad- 
visability of giving up piecework 
and going to straight hourly wage 
for jobs where output depends upon 
individual effort and skill. Propo- 
nents of incentive plans can argue 
here with a considerable degree of 
conviction and logic. They may, in 
many cases, be right, but I still feel 
that many of these jobs can be put 
into some straight wage plan, pro- 
vided management has carefully 
measured them and has a good work- 
ing knowledge of the variables in- 
volved. 

In other words, many of the in- 
centive plans now in use merely 
conceal management’s lack of inti- 
mate knowledge of the technical and 
personne] factors involved in the job. 
In our own industry we have studied 
hand-packaging operations where in- 
dividual skill and effort play a major 
réle, and have put them on a straight 
hourly rate with good results. 


Piece Work and Productivity 


P. L. DILDINE 
Manager, Factory Standards, The B. F. Goodrich Company, Akron 


66 FAIR day’s wage for a fair 

day’s work.” The economic 
soundness and social equity implied 
by this adage have never been dis- 
puted. The controversies between 
workers and employers arise from 
the interpretation of this phrase- 
ology into everyday practical terms. 
The term “fair” conveys a different 


meaning to each of the bargaining 
parties, and is most frequently the 
subject of industrial disputes. 
Disputes of this sort may arise 
from either hourly rate or piece- 
work method of wage payment. The 
purpose of these comments is to 
discuss, without details, which of 


(Continued on advertising page 50) 





“It may be hour rates in Detroit, but it will still be piecework in Phoenixville, 
Pa.,” says Mann G. Berg, general manager of Ajax Hosiery Mills 
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No 30-Hour Week 


We've said it before. We say it 
Here, out of industrial 
history, are supporting data 


PRODUCTIVITY AND WAGES PER WORKER, 1899-1931 
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Figure 1. Regardless of business cycles, changing price levels, legislative 


tinkering, union activities, or industrial efforts, the annual wage per aver- 
age worker is proportionate to the average productivity per worker 


HAT would happen to wages 

and purchasing power if we 
were to have a universal 30-hour 
week, may be accurately gaged from 
a study of the three charts shown. 

They were compiled and copy- 
righted by Allen W. Rucker, The 
Eddy - Rucker - Nickels Company, 
Marketing, Sales, and Advertising 
Counsel, Cambridge, Mass., and are 
based on figures taken from the U. S. 
Census of Manufactures* 

“Higher wages,” states Mr. 
Rucker, “can be created only by 
greater productivity per worker and 
nothing else.” 


Wages Follow Productivity 

To bear out this assertion, Figure 
1 shows annual wages per worker 
and average value added for all in- 
dustries. Note that dollar income 
follows productivity. Decrease pro- 
ductivity—which you do when you 
work fewer hours—and wages fol- 
low suit. 

Next, study Figure 2. When the 
worker is not paid in proportion to 





*“The Pay-As-You-Produce Wage Plan.” 
The Eddy-Rucker-Nickels Company, Cam- 
bridge, Mass. $1. 
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what he produces—whether too much 
or too little—the annual dollar wage 
declines. 

Figure 3 is still more interesting. 
For each $100,000 of value added, 
nine industries employed an average 
of 4.5 more men than in 1931. The 
percentage of value added paid as 
wages remained the same as in 1931 
—43.3 per cent. Consequently, with 
more men among whom to distribute 


labor’s share, average annual in 
come fell from $1,441 to $1,273 
(1926 dollars), or 11.7 per cent. 

Since labor’s income is nothing 
more than a share of the wealth pro- 
duced, and since fewer hours would 
inevitably lower productivity, it fol- 
lows that the 30-hour week must 
bring in its train lower annual in- 
comes, decreased purchasing power, 
and delayed prosperity. 
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Figure 3. In 1933, the number of work- 
ers per $100,000 of output was in- 
creased, thus reducing the productivity 
per worker. Workers were paid as 
they produced, and producing less, 
got less 
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Figure 2. Note that the dollar income becomes less when (a) the percentage 
of value added is too low, and especially when (b) the worker succeeds in 


getting an excessive share of his output 
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You Want to Know 


-- - and the editors will gladly tell you... 
more about the things mentioned on this page 


¢PLASTIC material, newly de- 
veloped, may be used where rubber 
consistency and resistance to certain 
oils and chemicals are required. Has 
even greater flexing life than rubber, 
may be molded into any shape. 


®CADMIUM bearings permit a 
thinner wall than babbitt metal, are 
said to be more efficient. 


® PATENT WINDOW can be opened 
on a slant or lowered to horizontal 
position, thereby allowing better air 
circulation. 


® WEIGHS less, costs less, machines 
with greater ease, cuts as well—this 
is what they’re claiming for the 
new 8-2-4-1 (molybdenum, tungsten, 
chromium, vanadium) _ high-speed 
tool steel. 


eTWO NEW pamphlets are avail- 
able on the 30-hour week—one 
decidedly for, one just as decidedly 
against. ; 


®SANDPAPER with “wide open 
spaces” between the grits doesn’t 
get all clogged up when you have 
to remove five or six old coats of 
paint or varnish from, say, a floor 
that needs refinishing. There’s a 
special paper for this job. 


®SKID platform, extra light but 
1,000-lb. capacity, answers the re- 
quirements of those who feel the 
regular size is too heavy. 


* CONTROL for paper-cutting ma- 
chines of guillotine type—or for 
punch presses—takes two hands to 
operate, is safe. 


®FLOOR BOX, modernized, pro- 
vides outlets for under-floor wiring. 
Proofed against water and moisture 
by a metal gasket that gets more 
efficient every time the box is opened 
and closed. 


®*PLYWOOD bonded with a _ hot- 
pressed phenolic resin glue offers 
marked advantages for outdoor 
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uses. It resists moisture. Also, 
fungi and insects can’t stand the 
binder. 


© NEW BOOKLET, 32 pages, con- 
tains observations on British ex- 
perience in the field of employ- 
ment relations and social insurance. 
Covers minimum wages, maximum 
hours, collective bargaining, settle- 
ment of labor disputes, unemploy- 
ment benefits. 


@® MASONRY drill, double ended, 
cuts costs in half because there’s a 
point at each end. Drill fits into a 
collet that protects the point you 
aren’t using. Collet fits into holder. 


® CORROSION-RESISTING primer, 
zinc chromate base, has been de- 
veloped for use on metal surfaces, 
including aluminum, steel, cadmium 
plated parts. 


® PORTABLE shear cuts sheet mate- 
rial—up to 14-gage hot rolled steel 
—at a speed up to 15 feet per minute. 
Weighs only 194 pounds. Cuts 
straight lines, curves, angles, notches 
with hair-line accuracy. 





No special electrical equipment is 
needed for this new blueprinting ma- 


chine. Plug it in anywhere. Of par- 
ticular interest to concerns that want 
to decentralize blueprinting activities 
and provide a machine for each de- 
partment with a drafting room 


® ARC WELDING electrode, new, is 
designed to restore cutting edges. 
Provides a deposit equivalent to 
high-speed tool steel, which retains 
its hardness up to around 1,000 
deg. F. 


© SILICOSIS—what is it, how con- 
tracted, how detected, how industry 
can protect itself and its employees. 
A booklet you can get free. 


© AIR HOSE, just announced, has 
advantages of both wrapped duck 
and braided hose with none of their 
weaknesses. Internal friction and 
chafing are eliminated. It effectively 
resists surge and pulsation. 


®NITRO AMMONIA, first fool- 
proof high explosive, is 20 per cent 
stronger than TNT. Only thing that 
detonates it is a full-size dynamite 
cartridge. 


® ALL-PURPOSE recording meter 
measures any fluid under any in- 
dustrial condition. You get the 
meter you need without paying for 


' special design. 


® LAMINATED plastic buckets for 
handling corrosive materials cost 
little more, last longer. 


e AT LAST, a handy-size fire ex- 
tinguisher that uses CO,. It carries 
two pounds of that gas, is said to re- 
main effective indefinitely. 


* NOISE? There are some ear 
stopples on the market that are said 
to be harmless. They help. We 
tried ’em. 


®FOR SPOTLIGHTING, for local 
lighting on machines, or for photo- 
electric controls, a single filament 
lamp with prefocused base. 


© OIL CUPS made of a cellulose 
acetate plastic are not only trans- 
parent like glass cups, but unlike the 
latter are also unbreakable. 


® METAL folding chairs are tip- 
proof, stack safely 4 to 5 feet high, 
about 7 chairs to the foot. 


© CHIPPER’S GOGGLE, just an- 
nounced and said to be safer, doesn’t 
fog, weighs less than 24 ounces. 


® MOLDED CAP combined with 
good old cork offers the decorative 
possibilities of the one plus the ad- 
vantages, if any, of the other. 
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Routine Control of Labor Costs 


The minute they get out of line, this plan makes 


them 


stick out like sore thumbs. 


Effeetive 


eontrol beeomes a matter of mere routine 


W. C. ZINCK 


Assistant General Superintendent 


North & Judd Manufacturing Company, New Britain, Conn. 


UR “PRICES” for productive 
operations are set in terms of 
standard minutes of work. The 
value of a standard minute varies 
with the operation performed. 
Principal advantage of having 
“prices” for individual operations in 
terms of work is that this common 
unit—actual physical work done— 
makes for better control of factory 
costs and efficiencies. Basic data are 
directly comparable with any other 
similar period of time, or between 
individuals, departments, and plants. 
The efficiency of each productive 
worker—standard minutes of work 
done per hour—is determined daily 
and weekly when his pay is figured. 
Weekly efficiencies are posted to a 
quarterly summary sheet. Once a 
week foremen are asked about any 
worker who shows a drop in effec- 
tiveness. Did he slow up? Was he 
physically or mentally ill? Was he 
fitted for the job? Should the stand- 
ard be checked? 
Quarterly efficiencies are posted to 


record cards (Figure 1) one -for 
each productive worker. Each 
quarter these cards are scanned. A 
decided let-down in effort by an 
operator earns him a layoff. 

Departmental efficiencies and costs 
are figured weekly from the payroll 
cards. Management’s condensed 
form of the analysis sheet is shown 
in Figure 2. 


Excess Costs Reported to Management 


Summaries are presented to man- 
agement of all productive and non- 
productive excess costs in the pro- 
ductive departments. Figure 3 
is the form used; excess is shown as 
a percentage of standard cost. 

Supplementary reports on slippage 
(operations exceeding standard cost) 
classify the items to show those 
which departmental supervision 
should have prevented, and those 
the general superintendent and his 
staff should correct. 

Productive labor payroll is man- 
agement’s yardstick at North & 
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Judd. To allow the expense of the 
auxiliary, non-productive depart- 
ments of the plant to be measured 
in per cent of productive labor, the 
weekly distribution of non-produc- 
tive labor, Figure 4, is presented. 

Cooperation is necessary to obtain 
the maximum control of costs, and 
that of the foreman is perhaps the 
most important. To that end, each 
productive department foreman is 
shown his department efficiencies 
and costs on a condensed weekly 
analysis sheet, Figure 5. 

With these cost records the plant 
manager is able to keep his labor 
costs in line by directing the atten- 
tion of factory executives to those 
that are creeping up. That, how- 
ever, is seldom necessary. Pressure 
to correct a mounting cost has been 
applied before the cost has got far 
enough out of line to draw executive 
criticism. How? A weekly written 
report on factory costs by the gen- 
eral superintendent’s assistant. 

Effective control? Within three 
months production increased from 43 
per cent of “normal” to 83 per cent. 
Although production was doubled, 
the non-productive labor ratio de- 
creased from 49 to 43 per cent of the 
total labor cost. 


























Figure 1. The efficiency of each pro- 
ductive worker is determined when 
pay is figured. Quarterly efficiencies 
are posted to individual record cards 


Figure 2. 
efficiencies. 
only 


To conserve space, 


quarter is shown 
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Analysis of departmental 
This form, as actually 
used, provides for all four quarters. 
the first 
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WEEKLY DISTRIBUTION OF NON-PRODUCTIVE LABOR 


ITEMS POSTED IN DOLLARS—CENTS OMITTED EXPRESSED IN PER CENT OF PRODUCTIVE LABOR 
WEEK ENDING FOR 


FUNCTION 
% 


Total Net Productive Points 
Actual Total 


Less 


Productive Labor—% of Total 

v of Total 

Non-Productive Labor—% of Productive Labor 
DEPARTMENTAL OVERHEAD 


WEEKLY SUMMARY OF EXCESS COSTS 
SERVICE FUNCTION 





ENDING 


Service Lasor | 
18 |] Power House 
19 


Wire Machines 
Presses 


PLant AuxiLiARY DEPARTMENTS 


Air F 
87 Tron 
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Total Points 

Total Actual Cost 

Total Standard Cost 

Total Excess Cost 

% Excess Cost of Std. Cost 


CONDENSED WEEKLY “POINT” ANALYSIS 
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Ending Points 


INFORMATION 


Operators’ Point Hour—Total Points Divided By Total Hours on Standard. 

Corrected Department Point Hour—Total Points Divided by Total Hours on Standard plus hours allowed for which Department is responsible. 

Corrected Supervision Point Hour—Corrected Department Point Hour multiplied by ratio of total Standard Cost to total actual cost for which Department is responsible. 

Plant Point Hours—Total of all Department Points Hours multiplied by ratio of points produced in Department to total points produced in Plant. 

Excess Costs—Due to this Department—Cost of all hours allowed for which Department is responsible; includes waiting for work, waiting for set-up, slippage, M. A. A., etc. 
Due to Other Departments—Cost of all hours allowed for which Department is not responsible; includes slippage due to other Departments. 


Non-Productive—Actual cost to produce total points minus Standard Cost to produce total points (Standard Cost equals Standard Cost for Productive Work, 
points produced multiplied by value of the points at respective base rates, plus Standard Non-Productive Cost, total points produced in 100’s 
multiplied by Standard indirect cost per 100 points.) 


Supervision Premium—Corrected supervision point hour minus sixty (60) multiplied by one and one-quarter percent (144%) of Goreman’s hourly rate multiplied by number of 
hours Department worked during the week. Deductions are made for hours without standard not reported and slippage charged against Department. 


NORMAL EFFICIENCY means an 80 OPERATOR’S POINT HOUR, LOW TOTAL HOURS ALLOWED, LOW TOTAL NON-PRODUCTIVE HOURS, and NO NON-PRODUCTIVE EXCESS COST. 


HOW DOES YOUR DEPARTMENT COMPARE WITH THE PLANT? 
The attention of the Management is Particularly centered on those Departments not operating at normal efficiency. 


Please Return to Standards Department on Thursday of Each Week ( 


Figure 3. When department costs tive labor payroll is management’s sented in per cent of productive labor 
exceed standard, management wants yardstick. Hence the weekly distri- cost . . . Figure 5. To get the fore- 
to know . . . Figure 4. Produc- bution of non-productive labor is pre- man’s cooperation, a weekly analysis | 
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The Men Behind Your Power 


The best power equipment ean be no better than 


the men who run it. 


Management can do much 


to help them get the most for the power dollar 


OLIVER F. ALLEN 
Consulting Engineer, New York 





OOD personnel in a factory power 

plant means workers — adminis- 
trative, technical, clerical, and un- 
skilled—who have a live interest in 
giving the best service possible to 
the other departments; a willingness 
to subordinate personal interest to 
the common good and to work effec- 
tively with others; and a degree of 
intelligence and training which in- 
sures the most effective use of the 
facilities. 

Much of the responsibility for 
creating such an atmosphere rests on 
the management. Management selects 
those in key positions, dictates 
policies, and makes the conditions 
that stimulate or discourage the 
hearty cooperation of all the workers. 

Among the things that manage- 
ment should contribute for all power 
plant personnel are facilities for 
keeping clean, including hot water, 
with space for changing and lockers 
for protecting clothing. 

The chief engineer, or whoever is 

ee 
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in charge of the power plant, should 
be given an office with a door that 
can be locked, good light, a desk with 
drawers, and at least two chairs. 
The office should be fitted with a 
telephone; lockers for books, cata- 
logues, technical magazines, instruc- 
tion books, plans and specifications 
of the machinery and equipment in 
the plant; shelves and cupboards for 
valuable tools, gages, and portable 
instruments that are not used all the 
time, and for such spare parts and 
supplies as should be kept in his 
custody. 


Help Them Keep Up-to-Date 


Too much emphasis cannot be 
placed on the importance of supply- 
ing these simple facilities. 

Every reasonable opportunity 
should be given the chief engineer, 
and possibly some of his staff, to 
keep up-to-date. He should attend 
conferences of department heads 
which deal with problems influenced 


by the supply of power, light, heat, 
and ventilation. He should be sent, 
on the firm’s time and at its expense, 
to conventions, inspection trips, and 
so on, that will enable him to see 
what others with similar problems 
are doing. 

Such contacts are just as im- 
portant in reducing costs and im- 
proving the quality of the supply of 
power and kindred services as are the 
trade associations and sales con- 
ferences of the manager salesmen. 


Give Them What They Need 


The chief engineer should be en- 
couraged to join technical and en- 
gineering societies: He _ should, 
whenever feasible, be a licensed pro- 
fessional engineer in those states 
where licensing is in force. 

His requisitions for supplies and 
spare parts should be filled promptly. 
If he is not competent to decide what 
is required for maintenance and re- 
pairs, he should be replaced; if he 
is competent, his requests should be 
complied with. 


Pay Them What They’re Worth 


It goes without saying that he and 
his staff should be paid compensa- 
tion commensurate with their respon- 
sibilities, and sufficient to provide a 
standard of living appropriate to 
their station in life. Vacation time 
and sick leave with pay are becom- 
ing standard practice, while group 
insurance and pension systems afford 
the employee needed security and 
help in reducing labor turnover. 

Hours of labor must be reasonable 
and in accord with modern practice. 
A second in command and adequate, 
qualified relief crews must be pro- 
vided so as to keep actual working 
hours within the established sched- 
ules, even in sickness and while main- 
tenance and repair work are being 
done, as well as during the vacation 

(Continued on advertising page 54) 
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OPERATING 


SHORTS 


One Man Plus Tongs 
Equals Four Men 


E. H. Trick, Superintendent 
Alamo Iron Works 
San Antonio, Texas 





Lifting a crucible of molten metal 
from a small, oil-fired furnace in our 
brass foundry required the efforts 
of four men. Since there is only 
one attendant at the two adjacent 
furnaces, three other men had to quit 
their work and come to his assistance 
whenever a full crucible had to be 
pulled out. 

A small jib crane equipped with a 
hand-operated hoist was provided to 
serve this furnace. However, the 
jib had to be so low in order to pass 
under a smoke hood above the fur- 
naces that there was hardly head- 
room to swing the crucible clear of 
the furnace after it had been raised 
up. This difficulty was solved by 
making a sort of semi-automatic 
tongs. 

The handles of conventional cru- 
cible tongs were bent at right angles 
to each other about 14 inches from 
the eye. A lifting link of round 
steel with a vertical loop to engage 
the crane hook was slipped over the 
handles before bending. A latch was 
fitted to one handle about a foot 
above the lifting link when in its 
lowest position, and to one end of 
the latch was hinged a free-turning 
bolt. The other end was slotted to 
straddle the other handle and rest on 
a welded stop. 

The crane was fitted with a small 
crab from which a steel cable leads 
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over two sheaves in the jib and ter- 
minates in a small, drop-forged hook. 

When the lifting link is in its low- 
est position and the latch is in place, 
the tongs are open and may be 
lowered into the furnace, around the 
crucible. Then the operator knocks 
the latch loose and winds up the 
crab. The lifting hook slides up the 
handles of the tongs until the grips 
seize the crucible—the heavier the 
load the tighter the tongs hold it— 
and the crucible is lifted out of the 
furnace. The operator then drops in 
the dog, locking the crab, swings the 
crucible aside and lowers it into the 
ring of a double carrying shank, 
ready to be skimmed. 

The single attendant now does the 
whole job alone. 


Mr. Trick’s contribution has 
been awarded the $10 payment 
offered by the editors for the best 
Operating Short submitted during 
the past month. 

* 


“Naming Names”’ 


Cut Waste in Half 


R. D. HAGER, Foreman 
Tubing and Channel Department 
The B. F. Goodrich Company 
Akron 


When the cost of wasted materials 
in our Tubing and Channel depart- 
ment became excessive, we tried an 
experiment which in three months 
reduced spoilage 50 per cent. 

This experiment involved the use 
of an attention-compelling, _ illu- 
minated bulletin board 64 ft. high, 
44 ft. wide, placed at the entrance 
to the department where all the 
workers must pass it at least twice 
a day. 

On the board were placed exhibits 
such as: 

1. Returned Goods Receiving Re- 
port—a form containing the actual 
evidence of defective material having 
been shipped to and returned by a 
customer. 

2. Name of operator, floor foreman, 
and shift foreman. Description of 
“prize boner’—what defect was, 
whose fault, and how checked. 

38. Either a waste slogan or a 


chart listing commodities which 
could have been purchased by the 
employee with the amount of money 
wasted. 

4, Samples of material on which 
“prize boner” was committed. 

5. Different kinds of waste and 
how to correct them. 

6. Instances of high defective 
waste. Operations (or materials) 
on which waste figures have been 
repeatedly high. 

7. Total waste, in dollars, for each 
day of the current month. 

The deliberate aim was the em- 
barrassment of the offending worker. 
No partiality was shown. Each day, 
the preceding day’s “prize boner” 
was listed and responsibility fixed on 
operator or floor foreman who was 
also suspended from work for three 
to five days, depending on the 
amount of the waste. 

When the experiment had operated 
in this fashion for three months and 
cut waste in half, the listing of 
names and “prize boners’ was dis- 
continued temporarily, or until a 
need for such stringent measures 
again arises. In their place are hung 
accident-prevention exhibits (the 
work in this department requires 
the use of many small knives and 
tools which provide opportunity for 
mishaps. ) 

But the men have learned how ex- 
pensive are errors which cause waste, 
and the loss through waste con- 
tinues low. It has not yet been 
found necessary to resort again to 
‘naming names,” though the knowl- 
edge that it can be done may have 
had some effect in keeping down the 


waste. 
e 


A Philadelphia manufacturer 
of refractories uses an industrial 
truck to place kiln cars; has found 
that another of the high-lift variety 
doubled storage space. 


Aligning Shafts with 
Transit and Level 


JAMES J. BAULE, Boston, Mass. 


Transmission-line shaft bearings, 
although properly installed origi- 
nally, occasionally get out of align- 
ment, causing power loss and ex- 
cess bearing wear. Multiple-bearing 
shafts installed in wooden buildings, 
which are apt to settle, are especially 
likely to get out of alignment. 

In an eastern Massachusetts tan- 
nery, housed in a five-story wooden 
building, a suspended transmission 
shaft failed several times. Upon ex- 
amination of the broken shaft, the 


73 











/ 
/ 
/ 
/ 
















! 
Transit | 


ae ve 








fracture appeared to be markedly 
crystallized, but the bearing wear 
near the break was even all around 
the shaft, indicating that it was not 
bent prior to breaking. This puzzled 
the maintenance foreman until some- 
body suggested that the hangers 
might be out of alignment. A check 
proved this assumption to be correct. 

Following is the method used for 
checking the bearing alignment, both 
lateral and vertical: 

A surveyor’s plumb-bob with a 
fine string (not more than x inch 
in diameter) and a sharp point was 
suspended over the transmission 
shaft from point A, near one of the 
end bearings, so that the point of 
the plumb-bob was almost touching 
a sheet of paper pasted on the floor. 
When the plumb-bob had come to a 
complete rest, the string was slightly 
loosened and allowed to slide over 
the shaft, lowering the plumb-bob 
until it made a mark Y on the paper. 
Through this mark two lines inter- 
secting at right angles were drawn. 
The plumb-bob was removed and a 
transit set over the point Y so that 
the plumb-bob suspended from the 
transit rested exactly over the point. 
This may be done easily within 
inch of accuracy. 

The plumb-bob was then sus- 
pended from the other end of the 
shaft at G. When the plumb-bob had 
come to rest, the telescope of the 
transit was turned and adjusted so 
that the vertical crosshair and the 
line of the plumb-bob string coin- 
cided. Both lower and upper mo- 
tions were locked, and the plumb- 
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bob was then moved and in a similar 
manner suspended from all of the in- 
termediate points B, C, D, E, and F. 
If the alignment was good, the string 
coincided with the line of the cross- 
hairs. If the two did not coincide, 
the bearing being checked was ad- 
justed laterally until they did. 

The above, however, takes care of 
the lateral adjustment only. For 
vertical adjustments, a surveyor’s 
level was set up and leveled at a con- 
venient unobstructed point Z. A 
level rod provided with a vernier 
slide reading to 0.001 ft. was held 
against the underside of the shaft at 
point A and waved slightly in a 
vertical plane passing through the 
longitudinal center line of the level 
telescope to insure the lowest read- 
ing. This was noted and recorded. 
Next, the rod was held at the other 
end of the shaft under point G and 
again the lowest reading was noted 
and recorded. 

Since the two recorded readings 
were the same, the shaft was hori- 
zontal, or at least points A and G 
had the same relative elevation. If 
they had not been the same, the level 
would have been adjusted to make 
them so. 

It was then only necessary to move 
the rod to the intermediate points 
B,C, D, E, and F. Those which were 
high or low were adjusted to bring 
them into line with A and G. 

If, in using this method of check- 
ing vertical alignment, it is found 
that machinery and other equipment 
obstruct lines of sight, the transit as 
well as the level may be set up on a 





firm platform. Also, it is not abso- 
lutely necessary to use a surveyor’s 
level rod. A good stiff machinist’s 
scale with fine graduations serves 
the purpose equally well. 


Suggestion box at the Toman 
Laundry, Washington, D.C., brought 
in many cost-saving ideas this past 
year. Old stuff, but always good. 


Save Floor Wear by 
Chamfering Truck Wheels 


RICHARD DILWORTH, Plant Engineer 
Lorraine Manufacturing Company 
Pawtucket, R. I. 


Strange it may seem, but it is 
a good investment to chamfer the 
outside edges of iron truck wheels. 
More damage is done to cement and 
wood floors by the usual sharp edge 
on truck wheels, when the truck is 
turned around or its direction 
changed, than at any other time. 


Power Factor Correction 
Pays Out in Less Than Year 


SouRcE, Products Protection Cor- 
poration, New Haven, Conn. 


Power factor in the shipbuilding 
plant of The Pusey and Jones Cor- 
poration, Wilmington, Del., had been 
ranging below 70 per cent when the 
management decided, about a year 
and a half ago, to install two 120-kw. 
gas-filled capacitors. Since installa- 


tion the power factor has been 96 
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per cent or higher, resulting in 
savings in the power bill that paid 
for the capacitors, the installed cost 
of which was under $2,500, in less 
than one year. 

Each capacitor is protected by ex- 
pulsion-type fuse cutouts. The 
group can be taken off the line by 
means of an oil switch. 


Automatic Stop Prevents 
Blocking of Screw Conveyor 


K. B. HUMPHREY, Waterloo, Wis. 


When a long screw conveyor feeds 
into an elevator and something hap- 
pens to the elevator, the conveyor, 
unless stopped, will eventually be- 
come blocked. In one installation 
most of the blocks occurred in the 
chute leading from the conveyor to 
the elevator because the latter some- 
times did not take the material away 
fast enough, thus allowing it to build 
up in the chute. 

To prevent such mishaps, a por- 
tion of the top of the conveyor was 
removed just above the discharge 
point and replaced by a galvanized 
iron flap about 5 inches wide. The 
opening in the conveyor cover is an 
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inch or so wider. A piece of ?x?-in. 
angle iron riveted to the flap was 
used as a lever. A bolt through the 
angle at the point where it is pivoted 
and held by short pieces of angle 
iron bolted to the edge of the con- 
veyor enables the flap to be raised 
from one side. When the flap is 
raised the end of the lever goes down 
and presses an elevator stop switch 
that operates under light pressure. 

When the chute becomes blocked 
or the elevator stops, the grain piles 
up in the chute and is forced up 
against the metal flap, causing it to 
tilt and open the switch, which in 
turn opens the control circuit and 
stops the motor. 

The stop switch is normally closed 
so that the motor will operate. As the 
flap drops back in position the con- 
veyor motor can be started again. 
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Monorail Solves a 
Handling Problem 


The problem of keeping down the 
cost of handling large, flat rolled 
sheets from freight cars to storage 
and from storage to the line for 
fabrication into metal lath, was 
solved at the National Gypsum Com- 
pany, Niles, Ohio, by a monorail in- 
stallation requiring but one man to 
operate it. 

The tracks were so located that the 
grab and hoist equipment could un- 
load the sheets from freight cars, 
store them advantageously, remove 
them to the production line, and 
finally, carry the finished product to 
motor trucks for delivery. The 
system is electrified, has pneumatic 
tire drive which reduces both operat- 
ing and maintenance costs, “grabs” 
which operate from the same buttons 
which control hoist and tractor, will 
pay for itself in a short time. 


Chink-In Jobs 
JOHN E. HYLER, Peoria, Jil. 


Joe Parker finishes drilling the lot 
of castings on which he has been 
working, and finds that his next job 
will be turning some mandrels. But 
something has held up the mandrels; 
they will not arrive at the lathe for 
30 minutes. He takes the matter up 
with his foreman. 


What is needed is a job that will 
consume Parker’s time to advantage 
for 30 minutes, and no more. Can 
the foreman find such a job at once? 
Usually not. But if he keeps a 
bulletin board, and forms the habit 
of marking upon it notes concerning 
odd jobs that can be thrown in as 
needed then he can do it. Small and 
short-run jobs are splendid balancers 
in production. A number of them 
may well be kept in abeyance in any 
shop. 

e 
Safe-change hangers are 
necessary accessories to a good 
lighting job; permit frequent, safe 
cleaning. Does your maintenance 
department clean by schedule? 


Slippery Plates Roughened 
by Acetylene Torch 


When plain, flat, steel plates used 
on truckways, door sills, and loading 
dock toeboards become slightly worn, 
they get slippery, especially when 
oily, greasy, wet or under winter or 
outdoor conditions. An oxy-acetylene 
blowpipe flame will roughen them 
cheaply and quickly, while they are 
in place. 

Hold the flame on the steel plate 
in one spot until the spot just melts, 
then rapidly remove the flame. Melt 
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spots like this about an inch apart 
over the surface of the plate. The 
small indentations on the edges of 
these pits provide a long-wearing 
roughness of the right amount to 
prevent slipping. 





SPECIAL NOTICE 


$10 will be paid for the 
best Operating Short sub- 
mitted during the month of 
February. The Editors are 
Other Shorts 
accepted will be paid for at 


the judges. 


attractive space rates 





Locknuts from Couplings 
K. B. HUMPHREY, Waterloo, Wis. 


In an emergency, locknuts for con- 
duit work can be made on the job by 
sawing a ring from a coupling of the 
required size. The threaded ring 
should be about 3 inch thick. If the 
diameter is quite large, say 2 inches 
or more, a file may be used to flatten 
part of the ring and make a regular 
nut out of it. In most cases, how- 
ever, the ring may be left smooth. 

A center punch makes an excellent 
tool for setting such a ring nut, since 
it will dig into the metal and get a 
good grip but will not mar the ring 
so much as will a cold chisel. 


Color sells goods. One of 
R. H. Macy’s best selling lines of 
candy began to slip, became a best 
seller again after a new red box 
was designed for it. 


Hold Sheet Metal Down 
While Sawing into Strips 


E. M. SEIFERT, Brooklyn Park, Md. 


Sawing long sheet metal to accu- 
rate widths on a milling machine is 
at times a difficult job due to the fact 
that the strips and the sheet may be 
too wide to allow proper clamping 
with the result that the metal rises 
with the cut, and breaks the saw and 
the operator’s morale. 

Use of a block of wood as illus- 
trated, cut to suit the milling ma- 
chine arbor and with a slot for the 


76 





Steady rest-.. 























phone -- Saw - 
Wii = 
ed H 
e+ = Piaee 
ESS pf: Wooden block: UY 
Sy Walth stop a : aL — : 














Milling table 


Sheet metal - clamped 
at both ends 











saw, will eliminate this trouble since 
the block keeps the metal sheet down 
close against the table and will not 
allow it to rise with the saw teeth. 
This arrangement can be varied to 
meet unusual conditions; best of all 


the feed and speed of the saw can be 
increased, thereby cutting the costs 
of the job. 

The arbor should, of course, be 
well lubricated where it comes in 
contact with the wooden block. 





High-Speed Motor, 
Low-Speed Lineshaft 


A. B. REED, Consulting Engineer 
Boston, Mass. 


When steam engine drives were re- 
placed with electric motors during a 
recent general modernization pro- 
gram at the factory of the Russia 
Cement Company, Gloucester, Mass., 
much of the shafting for the former 
group drives was retained. Most of 
the new motors are squirrel-cage 
type, operating at 1,800 r.p.m. This 
speed rating was selected to keep the 
initial cost of the motors down, but 
in a number of cases low shaft speeds 
were necessary. 


For example, in the gum depart- 


ment the main shaft shown in the 
illustration has a speed of 104 r.p.m. 
From it are driven a group of about 
twelve machines that run intermit- 
tently and usually at very slow 
speeds. This shaft was formerly 
rope-driven from an engine-driven 
shaft. To save space and avoid a 
complicated arrangement in section- 
alizing the group drive, a 25-hp. 
motor and a reduction gear were in- 
stalled together on framing above 
the floor. The reducer drives the 
pulley from which the main shaft is 
driven by belt at 380 r.p.m. 

Friction losses are cut down by 
this arrangement. A motor with a 
speed of about 900 r.p.m. would be 
required if the reducing unit were 
not used. 
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Whieh Individual Drive? 


When direct connection is not feasible—and it 
frequently is not—choice lies among gear, gear 
reducer, short-ecenter belt, and chain drives 


N THE great majority of cases 

the driven speeds of factory ma- 
chinery make the direct coupling of 
motor to machine impracticable. 
There are, of course, numerous ex- 
ceptions. For example, many wood- 
working machines may easily be pro- 


portioned for direct connection. 
Certain machines, notably wood 
shapers and routers, have been 


greatly improved by the application 
of direct-connected a.c. motors oper- 
ated well above 3,600 r.p.m., by 
means of frequency changing equip- 
ment. 


Direct Connection Possible 


Where the pressure or suction re- 
quired for satisfactory operation 
may be closely estimated before- 
hand, centrifugal pumps and centri- 
fugal fans can usually be designed 
to give the required performance at 
ordinary 60-cycle motor speeds, mak- 
ing direct connection possible. With 
pumps, the preponderance of advan- 
tage lies with the direct-connected 
unit. 

A different situation is encount- 
ered with fans. In many instances 
close predetermination of the neces- 
sary suction or pressure, and the 
corresponding necessary fan speed, 
is impossible. A far-sighted engi- 
neer often installs a direct-connected 
fan that is decidedly over-capacity 
to allow for possible underestimates 
of duct resistance, for increased duct 
resistance due to dirt deposits or 
roughening of the duct from other 
causes, for possible load additions, 
and so on. 

Since the horsepower required by 
a fan increases 15 per cent for a 5 
per cent increase in speed, and 33 
per cent for a 10 per cent increase in 
speed, there are important possibili- 
ties for power saving through the 
occasional adjustment of fan speeds 
to meet the actual load requirements. 
This matter will be considered in 
more detail in a later article. 
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ROBERT W. DRAKE 


Mechanical and Electrical Engineer 
Indianapolis 





Trouble-free gear drives are possible on large motors operating at 600 r.p.m. 
if the bearing shocks are minimized by the use of pinions made of some 
elastic material, such as compressed cotton 


Where required performance can 
be predetermined exactly, there is 
usually little or no sacrifice in effi- 
ciency through direct connection, ex- 
cept in fairly large fans for low 
pressures, such as ventilating and 
‘exhauster service, which are con- 
siderably less efficient when designed 
for high speeds in order to use 
cheaper motors. 

Several other types of high-speed 
machinery are occasionally designed 
with motors direct-coupled to the 
driven shaft. Their number has been 
gradually decreasing for years. 


Good Reasons Why 


First, there are serious disad- 
vantages in coupling motors directly 
to the majority of machines. Fre- 
quently it is desired to change the 
speed or to shift the speed range 
of a machine that is driven by a 


variable-speed motor or contains in- 
ternal means for speed variation. 

Change in use of machines, intro- 
duction of tools of better design or 
better material, improved jig equip- 
ment, increase in skill of the opera- 
tor, training of a less skillful opera- 
tor new to the job—a thousand and 
one contingencies call for machine 
speed changes. 


Changes Are Costly 

Only at disproportionate expense 
can such changes be made with 
direct-coupled motors, although once 
in a blue moon a change can be made 
to a motor of another speed. With 
a.c. motors no speeds are available 
between 1,750, 1,150, 850, and 700 
r.p.m. Usually these long steps do 
not give a speed close enough to 
that which is needed. 


Second, a belt of some _ kind 
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cushions shocks and frequently pre- 
vents machine wrecks when some- 
thing jams. 


Better Short-Center Drives 


Third, years ago all available kinds 
of short-center drives were trouble- 
some. Many plant men preferred to 
tolerate the drawbacks of direct- 
coupled installations and forego the 
advantages of a belt, gear, or chain 
drive in order to avoid belt, gear, 
and chain troubles. During the past 
few years several types of short- 
center drives have been greatly im- 
proved, so that drives of this type 
which give very little trouble are now 
available. 

Direct gear drives may be con- 
veniently divided for discussion into 
two classes—gear drives from gen- 
eral-purpose motors and gear drives 
from special-purpose motors. 

Applications of the latter class in- 
clude cranes, industrial haulage, car 
pullers, screwdowns, bending roll 


equipment, and the like. 

Direct gear drives between gen- 
eral-purpose motors and driven ma- 
chines have given some trouble in 


Among the advantages of chain drives 
are their freedom from slippage and 
the ability, when properly lubricated, 
to operate in places where the tem- 
perature is high enough to destroy 
leather or cloth belts and pinions 


Motors with inbuilt speed reduction 
units frequently solve the problem of 


obtaining a compact, reliable drive 








the past and are, therefore, rather 
limited in application according to 
present practice; however, they are 
the best for some applications and 
are thoroughly practical if their 
limitations are recognized and the 
drives planned accordingly. 
Relatively few manufacturers pro- 
vide sufficiently rugged bearings on 
their competitive motors at 1,800 and 
1,200 r.p.m. to give long, trouble- 
free service when operated with 
metal pinions. Curiously enough the 
usual difficulty with such drives, 
particularly in the smaller sizes, 
comes from the bearings pounding 
loose in the end-bells, rather than 
from overheating of the bearing 
lining. When, if ever, metal pinions 
are absolutely necessary on drives 
from general-purpose motors, it is 
worth while to apply 600-r.p.m. 
motors in spite of their higher price. 
The lower speed leads to larger 
pinion diameters and thus decreases 
the bearing loads. Bearings of 600- 
r.p.m. motors are larger, more 
rugged, and better able to stand the 
pounding of metal-to-metal gearing. 
For most industrial applications 
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of general-purpose motors (not 
special motors for crane, hoist, bend- 
ing roll, and similar service) com- 
pressed “cloth” or rawhide pinions 
will result in more satisfactory 
drives than will metal pinions. The 
cushioning effect of these softer 
materials makes possible their use 
on less rugged, higher-speed motors. 

The less expensive rawhide pinions 
give excellent service on smaller 
motors and where amply propor- 
tioned gearing is possible. On ap- 
plications where gearing cannot be 
so amply proportioned, where service 
is more severe, where oil or grease 
reach the pinions, where the labor 
cost of replacement is important, or 
where the delay for even very in- 
frequent replacement is important, 
the more expensive, compressed 
cotton pinion will give longer service. 


The Great Pinion Mystery 


Why a pinion made of a mass of 
hydraulically compressed cotton will 
carry as much load as a cast-iron 
pinion of the same size and wear 
much longer, is a mystery to me, 
but it is a fact. Even in the presence 
of considerable abrasive dust, as on 
an ash loader, a cloth pinion will 
last for a couple of years if dressed 
periodically with a stiff paste of 
shellac and graphite. 

Direct gear drives from motors 
leave much to be desired for many 
applications. The fundamental limita- 
tion is the permissible pitch line 
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speed of the pinion, which should 
not exceed 1,200 to 1,500 f.p.m. This 
limitation restricts the diameter of 
the pinions. An attempt to plan a 
direct, open-gear drive from a gen- 
eral-purpose motor of considerable 


| horsepower capacity results in ex- 


cessive bearing pressure, unless a 
motor of rather low speed is used. 

With most general-purpose a.c. in- 
duction motors a gear drive is hardly 
practicable above 30, or at the most 
40, hp. at 900 r.p.m.; 15 or 20 hp. at 
1,200 r.p.m.; and 10 hp. at 1,800 
r.p.m. At these capacities the motor 
pinion size is definitely fixed by the 
permissible pitch line speed and the 
permissible motor bearing loading. 
With slower-speed motors’ such 
limitations are less severe; for ex- 
ample, at 600 r.p.m., a 75-hp. drive 
is practicable. 


Solution: Gear Reducers 


Many years ago the obvious solu- 
tion was developed in a commercial 
way. Gears were taken off the motor 
shaft, inclosed, and operated in oil. 
This permitted higher pitch line 
speeds. Separate bearings, adequate 
for the gear and pinion loads, were 
provided in the inclosing case. These 
assemblies are called gear reducers. 
At first they were not very satis- 
factory because of their short life 
and, with worm reducers, low effi- 
ciency. For many years we used 
them when nothing else would do, 
and expected high maintenance costs. 

The enormous amount of research 
and development work on automobile, 
truck, and tractor gearing solved the 
speed reducer manufacturer’s major 
problem. The adoption of heat- 
treated alloy steels, ground tooth 
contours, and so on, in spur reducer 
design, the introduction of 30-deg. 
pressure angle worm gearing (motor- 
truck type worms) into worm re- 
ducer design, the development of 
helical, herringbone, and spiral bevel 
gearing—these transformed gear re- 
ducers from something to be endured 
into long-lived, efficient transmission 
appliances. 

The latest development in such 
equipment is the “gear motor” 
offered by several motor builders. 
The gear speed reducer and motor 
are combined in a single unit. Not 
all types and ratios of reducers can 
be furnished, but many applications 
are simplified and cheapened by this 
combination. 
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Chain drives closely resemble 
gearing in their limitations. For 
ordinary industrial applications 


certain principles must be observed 
to obtain satisfactory life, and low 
replacement and maintenance costs. 


Work Where Others Won’t 


Chains, particularly the silent 
type, have several characteristics 
that particularly recommend them 
for certain conditions. With care- 
ful attention to the lubricant they 
may be operated where the surround- 
ing temperature approaches 250 deg. 
F., perhaps higher, which would 
quickly destroy belting of any com- 
mercial organic material, cloth or 
rawhide pinions. It is essential that 
the lubricant should not become 
solid at the lowest temperatures met 
during the starting-up period, which 


are frequently winter outdoor 
temperatures. 
Unlike belts, chains may be 


adequately inclosed at moderate ex- 
pense. This makes their use prac- 
ticable in locations where dust is 
so abundant that inclosures must be 
shoveled out to make inspections, or 
where drip of boiling water, steam, 
oil, or grease make the use of most 
other drives difficult or impossible. 

Most of the serious chain drive 
difficulties in the past have come 
from using chains that were in- 
adequate to carry the peaks and 
momentary overloads. 

The extent to which a flat or V-belt 
may be overloaded is limited to some 
degree by the stretch under un- 





reasonable loading and by the re- 
sulting slip. A chain or gear cannot 
slip. | Consequently, the possible 
abuse is limited only by the judgment 
of the user or the refusal of the 
manufacturer to supply a chain. 

Few users, and perhaps not all 
sellers, of chains realize that more 
than half of the electric motors in 
industry develop two, three, or more 
times full-load torque just before 
they come up to speed, and that 
many motors frequently carry com- 
parable overloads momentarily or 
longer. 


Less Maintenance 


The argument that such peaks 
“last only a moment and don’t hurt 
the chain” is not borne out by 
operating experience. A chain de- 
signed with adequate allowance for 
peak loads costs more and has some- 
what higher power losses at average 
load when new, but its power losses 
increase much more slowly, and 
maintenance and replacement ex- 
pense is greatly decreased. 

Vertical chain drives, although not 
impracticable by any means, require 
regular skilled attendance and ad- 
justment for trouble-free service. 
The gradual lengthening of the chain 
due to wear at the pins is not cared 
for by the sag in the chain and must 
be compensated by manual or auto- 
matic adjustment. 

[In a succeeding article, to appear 
in an early issue, the various forms 
of flat and V-belt drives will be con- 
sidered.—Ed. ] 


Engineering Index to Continue 


NGINEERING Index, responsi- 
bility for which was discontinued 
a year ago by the American Society 
of Mechanical Engineers, has been 
incorporated as a non-profit institu- 
tion and will continue the important 
service it has provided for many 
years. There has been no interrup- 
tion during the period of change. 
Announcement has now been made 
that Engineering Index, Inc., will 
appeal to industry for a working 
capital fund of $160,000 with which 
to continue the service and spread 
its use. 
The Index is unique in its field 
and, for scientific purposes, is not 
duplicated by any other service. 


To those not already familiar with 
the Index, it may be described as a 
virtually complete catalog, with 
annotations, of technical literature 
in all branches of engineering. 

The Index is published in two 


forms. The annual volume is 
roughly similar to indexes in other 
scientific fields, such as Index 


Medicus in the medical field. More 
unique is its card service, which is a 
cumulative card index of technical 
literature subdivided into approxi- 
mately 280 sections that can be had 
in any desired combination. 

About 2,000 publications from 40 
countries and in 20 languages are 
reviewed by Index editors. 
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Twiee as Much Light 


Stepped up efficiency, reduced eye- 
strain, yet cost this mill less than 
3 cents a square foot to install 


OT MANY years ago nearly all 

Southern textile plants were 
weaving coarse cloths. Machinery 
was usually driven by a reciprocat- 
ing engine; lighting current was 
furnished by a small belt-driven 
generator located in some dark 
corner of the main mill base- 
ment. This generator was connected 
through plain knife switches in the 
engine room to one circuit for each 
full floor of the mill. To these cir- 
cuits were connected occasional 60- 
watt bare drops. A little “outside 
power” was brought in to serve a 
few lights in the engine room, ma- 
chine shop, and stairways. 


Finer Goods Need Better Lighting 


When machinery was changed to 
produce finer goods, better lighting 
became an absolute necessity, so the 
weave rooms were “flooded” with 
light to an intensity of about 5 foot- 
candles. This was usually ac- 
complished by installing 200-watt 
R.L.M. dome-type reflectors with 
200- watt, bowl-enameled lamps 
spaced about as shown in Figure 1. 

Initial readings were from 5 to 7 
foot-candles, but owing to neglect 
and natural deterioration these 
values often fell to as low as 3 foot- 
candles. That is the present condi- 
tion in the majority of weave rooms. 

Southern mills (and many in New 
England) are now changing from 
the production of medium fine cotton 
goods to very fine silk and rayon, 
and the lighting system that was 
modernized ten years ago is now as 
obsolete as was the carbon filament 
lamp at that time. When the light- 
ing system is still in good physical 
condition the management is often 
averse to scrapping it. Nor can it 
be blamed for this feeling. 

The obvious thing to do is to re- 
place the present 200-watt lamps 
with the 300-watt size in the same 
reflectors. This is often done 
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graually by replacing the old lamps, 
as they burn out. Usually the re- 
sults are disappointing because this 
change is almost certain to overload 
the distribution system, both feeders 
and branches, resulting in lowered 
voltage and inefficient burning of 
the lamps, with little if any increase 
in the amount of light. 


Study the Conditions 


In all such cases a study of the 
conditions should be made by some- 
one familiar with textile lighting re- 
quirements. It will often reveal an 
easy way to utilize existing wiring 
and by minor modifications make it 
suitable for its new duty. 

A recent case is illustrated in 
Figures 1 and 2. This installation 
was in a weave room 213 feet long 
by 125 feet wide, lighted by 100 
200-watt lamps in R.L.M. reflectors 
suspended 13 feet 6 inches from the 
floor with conduit drops. The wiring 
on the ceiling was “open” (cleat 
work); the switch risers were in 
conduit. Lighting intensity at the 
work was from 4 to 6 foot-candles. 


The old looms were being replaced 
with modern silk looms. As the new 
looms went into service it was ap- 
parent that poor lighting was re- 
sponsible for: (1) Unduly long stop- 
pages of looms; (2) too large a 
proportion of “seconds”; (3) head- 
aches of weavers (and, indirectly, 
headaches of the owner). 

A study of the installation showed: 
(1) That no increase of load could 
be put on the present feeders; (2) 
no increase of load could be put on 
switches A and B; (3) the minimum 
change possible—the substitution of 
300-watt lamps and reflectors for 
the present 200-watt units—would 
not give adequate lighting and would 
require approximately the same 
change in wiring called for by the 
scheme now to be outlined. 


Keep the Old, Add New 


The logical remedy was to utilize 
as much as possible of the existing 
equipment and wiring, including re- 
flectors, and to add such additional 
equipment and wiring as would be 
required to give adequate lighting. 


























ete. 
rT 
op 208 iting 134.8 geri ‘. ry 7 ‘ % 
AVY, FPP ft iB BARBE 
° pbyliaing gologne sss, Feemee ay OO 





Main feeder~--’ 












Control switch 








Figure 1 






FACTORY MANAGEMENT 
and MAINTENANCE 

















: 


Nee MR BES DAS oer 


















— TL He HY Ss KIO t+ OO 








laced 
: new 
3 ap- 
3 re- 
stop- 
ge a 
1ead- 
actly, 


wed: 
2ould 

(2) 
it on 
mum 
mn of 

for 
rould 
ould 
same 
the 


silize 
ting 
¥ re- 
onal 
1 be 








ow 























Old wiring or equipment 














--------New wiring or equipment 











q 
if: 
a 
| 


Pens nee 


EME: Boas 














Figure 2 


Calculations showed that if 200 
200-watt reflectors were used with 
200-watt lamps of the proper volt- 
age, and if both old and new re- 
flectors were lowered approximately 
3 feet from the present level, an in- 
tensity of about 11 foot-candles 
could be obtained. 


These Changes Were Made ~ 


Plans were made to modify the 
system as shown in Figure 2. For- 
tunately the main feeder was large 
enough and was served by trans- 
formers of adequate capacity. The 
cross feeders were not ample and 
had to be replaced. 

Switches A and B were not of 
sufficient capacity to carry the new 
load. Their risers were also in- 
sufficient, and the branches would 
have been overloaded. Instead of 
replacing all these items with larger 
units it was decided to cut the 
branches in the center, serve half of 
them with the present switches, and 
install new, small switches for the 
other half of the load. 

Switches C, D, E, and F were of 
ample capacity. 

On all branches, although the 
carrying capacity was sufficient for 
the increased load, the loads were 
greater than the 15 amperes required 
for ultimate fusing. So it was 
necessary to fuse the switches for 
25 amperes, which was ample pro- 
tection for the No. 12 B&S gage 
slow-burning wire, and to install 
15-amp. fuses at various points. 
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For approximately one-half of the 
new lights the existing branches had 
to be extended. 

The existing reflectors were 
lowered to 11 feet from the floor 
and the new reflectors were installed 
at this height. One hundred new 
drops had to be provided and hung. 
The job was done during working 
hours without interrupting produc- 
tion. Light-intensity readings given 
by the revamped system range from 
11.5 to 12.5 foot-candles in the weave 
alleys. The cost was less than $0.03 
per square foot. 

This case is typical of scores of 
weave rooms that are seriously 
handicapped by lack of proper light- 
ing. Although the conditions are 
not always.so favorable as they were 
there, they are always deserving of 
careful study, and oftentimes a way 
can be found to modernize the light- 
ing at very reasonable cost. 


Four Advantages 


The following factors should be 
taken into account in any considera- 
tion of lighting for a weave room or 
practically any other production de- 
partment: (1) Cost of lamps is now 
lower than it has ever been; (2) 
Cost of current is lower; (3) Labor 
cost per man-hour is higher than it 
has ever been; it is the efficiency of 
labor that suffers under insufficient 
lighting; (4) Competition for pro- 
duction of perfect cloth is keener and 
penalties for the production of im- 
perfect cloth are greater than ever. 


A Company 
““Seeurity Act’ 


HILE Congress wrestles with 

the weighty problem of provid- 
ing economic security on a nation- 
wide basis, it is of interest to note 
that Struthers Dunn, Inc., of Phila- 
delphia, has recently enacted a 
modest “security act” of its own. 

“Fine for the big fellow,” is so 
often said of similar projects, “but 
what can we do about it?” 

Here, then, is exactly what one 
relatively small concern is doing 
about it without, incidentally, biting 
off more than it can chew. 


A Three-Part Plan 


Briefly, the new Struthers Dunn 
security plan is divided into three 
parts—life insurance, accident and 
health insurance, old age pensions. 

All three types were purchased, 
from one of the insurance companies, 
thus relieving the management of the 
responsibility of caring for the funds 
and also assuring payment when 
policies fall due. 

Life insurance costs the employee 
10 cents a week, for which he gets 
a $1,000 policy. 

Accident and health insurance like- 
wise costs him 10 cents a week, and 
after a waiting period of two weeks 
it pays $10 a week for 13 weeks. 

For his old age pension the em- 
ployee pays 2 per cent of wages, for 
which at age 65 he will get an esti- 
mated life annuity amounting to 
about one-third of his wage. 


If the Employee Leaves 


As is usual in pension plans, the 
company pays part of the cost. If 
the employee leaves the company for 
any reason, both he and the company 
get back all they have paid in. But 
—and this is an unusual provision— 
if he has been with the company 20 
years or more, the company forfeits 
any right to repayment of its share. 

Back of this provision is the desire 
to prevent any possibility of the 
company’s being suspected of laying 
off a man, just as he is about to be 
pensioned, to get its money back. 

The plan is completely optional. 
An employee may select one, two, or 
all three of the types of insurance 
offered. And he may drop any or all 
of them any time he likes without 
affecting his standing. 
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Jn Recognition of 
Outstanding $ Safety Achievement 


Wherdas the 


of LaSalle, Illinois, 


(ae) (lester Clock Company 


Hl lost-time accident to any of its more than two theusand 
three hundred employees, and : 

») Whereas, this record ofachicvement has never been equaled 
by any plant at any time in this country, or, to our knowledge, 


()in the world, and 


Whereas, this record, still unbroken at the present date dem- 
onstrates in most spectacular fashion that through proper methads, 
accidents can be stopped: now, therefore, be it 


Resolved, that the Geccutive Committee of the National Safety 
Council docs hereby extend to the entire personnel of the Western 
Clock Company its congratulations and highest commendation. to. 
gether with its sincere hope that the record may continue to grow 
indefinitely. 
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10.000.000 Hours 
Without an Accident 


That’s Western Clock Company’s record 


AN YOU imagine a laborer work- 

ing continuously 40 hours a 
week for 5,000 years at so-called 
hazardous occupations without once 
getting hurt? Such a person would 
have had to start 3,000 years before 
Christ and have worked safely right 
down to the present time. 

The 2,300 employees of the West- 
ern Clock Company, La Salle, IIl., 
recently achieved the equivalent of 
5,000 years of safety, when they 
reached and passed the 10,000,000 
accident-free hour mark. 

The goal was reached around 
November 1 and the hours were still 
piling up on December 17 when the 
plant had completed three consecutive 
years without a lost-time accident. 
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This experience, according to the 
National Safety Council, is the out- 
standing prevention achievement of 
all time among its 4,000 industrial 
members—probably a world’s record. 

In August the Western Clock Com- 
pany broke the then existing all- 
time safety record held by the E. I. 
duPont de Nemours & Company, Old 
Hickory, Tenn. An accident had 
ended its run of 9,166,634 hours. 


A Safe Quarter Century 


Safety work at the Western Clock 
Company started 25 years ago. All 
dangerous machinery is guarded and 
many of the mechanical safety 
devices have been worked out and 
manufactured by plant employees. 


A few of these devices are illus- 
trated on the opposite page. 

An effective, but rather unosten- 
tatious campaign of safety education 
is carried on practically all the time, 
and careful safety training is given 
all new employees before they are 
allowed to assume their duties. The 
safety work is in the hands of a 
Central Safety Committee, consist- 
ing of six men, usually foremen. 

Study of the company’s accident 
files reveals that back in 1924 there 
was a total of 75 lost-time accidents, 
averaging more than 6 a month. By 
1927 the company had reduced the 
number of accidents to 10, and the 
following year to 2. In 1932 it got 
through the year without an ac- 
cident and has not had one since. 


What They Did, You Can Do 


Several National Safety Council 
members have reached the six-, 
seven-, and eight-million-hour marks, 
but the Western Clock Company is 
the first to cross the ten-million-mark 
goal. If a plant of 2,300 employees 
can work three years without a lost- 
time injury, accidents are unneces- 
sary, and through the application of 
reasonable diligence, the use of me- 
chanical safeguards, and a_ well- 


rounded program of educational ac- 
tivities, they can be stopped. 





Buff-wheel guard designed and worked 
out by the foreman of the depart- 
ment, old-time buffers, and the tool 
department 
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On this dial feed, a wire-mesh guard 
keeps the hands where they belong 


Power-press guards planned by em- 
ployees and made in the plant 
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Broad aisles, neat piling, good light- 
ing, and general good housekeeping 
help in keeping down accidents 


A two-handed tripping device and 
mechanical stripper keep fingers out 
of the way on this punch press 


In the screw-machine department each 
machine has a splash guard, aisles 
are clear and protected 





For high-speed drives 
have to meet severe limitations 
on torque and starting current 


Synehronous Motors 


may 
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ELECTION of a_ high-speed 

synchronous motor for an in- 
dustrial drive involves choice from a 
wide range of types, particularly 
with regard to starting performance. 
The problem may involve limitation 
of starting current, or the necessity 
for control of the torque during the 
starting period in order to protect 
belts or gears from excessive ac- 
celerating torques, or a combination 
of both of these requirements. 
Usually high load torques do not 
present any problem, except in com- 
bination with other requirements. 


Starting Current Limitation 


Probably the most common limita- 
tion is that of permissible starting 
current. Where high torque with 
low current is required during the 
starting period, the problem becomes 
fundamentally one of selecting a 
motor that has a high ratio of 
torque to current. 

The highest value of this ratio is 
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obtained by interposing a magnetic 
clutch between the load and the 
motor, as utilized in a number of 
mechanical combinations. All have 
the common disadvantage, however, 
that clutch linings must be main- 
tained, or, with the types that have a 
second rotating part, bearings must 
be maintained. 

The prospective purchaser of a 
high-speed synchronous motor to 
drive a centrifugal pump or blower 
is often faced with a limitation set 
by the local power company on the 
permissible starting current. To 
meet this limit he may choose the 
older method of using a standard 
motor with an auxiliary auto-trans- 
former, reactor, or resistor with the 
necessary extra control equipment. 
Or he may choose a part-winding 
motor with its extra circuit breakers 
or contactors. 

For this particular application a 


recently developed synchronous mo- 


tor permits starting with the pump 







valves open and requires as low or 
lower starting current than is ob- 
tainable in other ways. The low 
starting current is obtained by the 
design of the damper winding. Only 
the simple, standard, full-voltage 
starting equipment is required, with 
resulting saving in space and mainte- 
nance for reactors, auto-transform- 
ers, switching equipment, and similar 
auxiliary apparatus. Speed-torque 
and speed-current curves of this 
motor are shown in Figure 1. 


Controlling Torque 


In some plants high-speed syn- 
chronous motors are belted to a line- 
shaft, making it desirable to control 
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Figure 1. The motor has a large mar- 
gin in torque to break the pump loose 
and then follows the pump torque 
curve quite closely 


the torque during the starting 
period. The torque should momen- 
tarily be low in order to take up the 
slack in the belts easily; it should 
then increase to as much as 175 or 
200 per cent, to break the drive 
loose. As soon as the shaft starts to 
turn, the torque should be reduced 
and maintained at a fairly constant 
value so that too rapid accelera- 
tion will not throw off the belts. 
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torque is often equally advantageous 
for the protection of gears when 
they are used in place of belts. 


All the Advantages 


In addition, there may be a power 
company limitation on the starting 
current. All of these requirements 
are met in another recently developed 
motor without sacrificing the in- 
herent operating advantages of a 
normal salient-pole motor. These ad- 
vantages are generally recognized as 
high efficiency, low exciter capacity, 
and normal excitation voltage. 

This performance is obtained by 
equipping a practically standard, 
high-speed synchronous motor with 
a damper winding similar to the 
rotor winding of a _ conventional 
wound-rotor induction motor and 
bringing the connections to this 
winding out through collector rings. 

The torque is controlled by re- 
sistance grids connected in the cir- 
cuit of the damper winding. By 
varying the resistance, either manu- 
ally or automatically, the torque can 
be kept under constant control 
throughout the entire starting 
period. When the motor has come 
up nearly to synchronous speed, ex- 
citation is applied to the field wind- 
ing in the ordinary manner. 


Flexibility 


An advantage of this type of 
motor and control is its flexibility, 


Similar control of the accelerating 


readily varied to suit changing load 
conditions merely by changing the 
taps on the resistors. All control 
equipment, except the main line 
breaker, is electrically isolated from 
the line voltage. 

When control of torque only is re- 
quired, without a severe limitation 
on the starting current, it may be 
secured by the use of a standard 
motor with a series-tapped reactor 
or resistor. One of the most satis- 
factory series devices for controlling 
the torque is the saturated-core 
reactor. These reactors are of the 
iron-core type and have an auxiliary 





winding through which direct cur- 


rent is passed. They are _ per- 
manently connected in the power 
circuit. 


The reactance, hence the torque, 
is controlled by varying the d.c. 
excitation of the reactors. 


Only a Rheostat 


A large number of steps may be 
used in a small space, since the only 
control equipment required is a 
relatively small d.c. hand or auto- 
matic rheostat. Figure 2 shows the 
fundamental control equipment for 
this type of motor. 


Safety—After the Whistle Blows 


W. H. CAMERON 


Manager, National Safety Council 
Chicago 


N 1934, industry entered into an 

experiment which may turn down 
the rising curve of home, motor 
vehicle, and public accidents. <A 
pioneering venture, it has _ been 
organized upon a small scale in 
order that the program may be con- 
ducted with close supervision and 
concentrated effort. 

Figures gathered by many plants 
during recent years indicate that 
many more workers are injured off 
duty than during employment hours. 
During a four-year period, for ex- 
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Figure 2. How saturated-core reactors are used to control the torque of a syn- 
chronous motor during the starting period by the variation of a small, d.c. 


rheostat. 


At full saturation the reactance and losses are so low that the 


reactors are left in the circuit permanently 
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Western Electric Company, Chicago, 
lost 2 employees at work through 
accidents, while 35 lost their lives 
outside of working hours. 


New Type of Safety Campaign 


Working on the theory that in- 
dustrial safety progress has been 
made through the influence of the 
employer and the willingness of the 
employee to cooperate, 16 companies 
in New York State, with 9,000 em- 
ployees participating, have  in- 
augurated a six-month campaign to 
bring safety into the lives of their 
workers after leaving the plant. 

The campaign, known as “After 
the Whistle Blows,” is now entering 
upon its fifth month, being sponsored 
by the National Safety Council in 
New York City. The program is so 
organized that workers carry safety 
contest activities into their homes 
and enlist their families. It is broad 
in outline and embraces driving in- 
struction, home inspection, first-aid 
instruction to employees’ families, 
and also calls for  inter-plant 
contests. 


Provides Vital Approach 


Should this experiment indicate 
that workers and their families are 
susceptible to this form of safety 
education, 1934 will have been a year 
of signal advancement in safety, by 
providing a vital approach to the 
home, public, and traffic safety 
problems. 
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A breaker opens. 
supervisor. 





Whena Machine Stops 


This 





board tells the 
He ealls a maintenance man. 


A red light points out which breaker 


HEN a motor stops in the plant 

of the Crane Company in Chi- 
cago, due to failure of energy supply, 
several things occur immediately 
and automatically. Almost before 
the machine operator has time to re- 
port the stoppage to his foreman, an 
electrician is on his way to restore 
service and probably by the time the 
operator has finished telling the fore- 
man all about it the motor will be 
ready to run again. 

The routine restoration of service 
in such rapid fashion is the result of 
two conditions, one the type of dis- 
tribution wiring in the plant and the 
other the application of a simple 
supervisory system. 


Individual Circuit Distribution 


The distribution in the Crane 
plant is of the individual circuit 
type, that is, each motor or other 
significant load is served by a 
separate circuit running back to the 
substation. There are sixteen sub- 
stations, from some of which as 
many as 150 circuits radiate out 
through the factory buildings. The 
circuits take out from large switch- 
boards built up of circuit-breaker 
panels, one for each circuit. Each 
breaker is equipped with a signal 
contact which indicates breaker 
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R. B. DUSSMAN 


Assistant Electrical Engineer 
Crane Company, Chicago 


opening by a red lamp directly above 
the particular unit. Thus, when the 
electrician enters a substation in 
response to a circuit outage he 
quickly locates the open breaker by 
glancing down the line of panels be- 
low the red light. He does not have 
to stand in front of the board and 
look at a hundred or more breakers 
in the search for the one that is open. 

The signal contact also gives an 
indication on the supervisory board 
in the electrical shop which desig- 
nates the substation where the 
breaker has opened. 

Electricians working in the plant 
continuously report their where- 
abouts to the supervisor’s desk by 
telephone. Thus, for instance, if the 
board indicates an open breaker in 
C2 substation and the supervisor 
finds from his report sheet that an 
electrician is working in department 
No. 18; then that electrician, being 
the closest to C2, is instructed by 
telephone to close the breaker. 


Takes Only a Few Minutes 


The most frequent cases of motor 
outage are the result of temporary 
overloads and usually service is re- 


stored simply by reclosing the 
breaker. The whole operation of 
signal indication, dispatching the 


electrician, and breaker reclosure 
takes only a very few minutes, 

The breakers in the substations 
serve only as back-up protection for 
thermal and other overload devices 
included in the controls of the 
motors. Therefore a breaker open- 
ing does not occur for every motor 
overload, but only for those that fail 
for any reason to operate the local 
protective devices. 





INDEX FOR 1934 


Upon request, a copy of 
the index of the editorial 
contents of FACTORY 
MANAGEMENT and MAIN- 
TENANCE for 1934 will be 


sent free to any subscriber. 


Although copies of the in- 
dex will not be available 
until about March 1, we 
shall appreciate receiving 
requests as far in advance of 
that date as possible. —Ed. 
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How 5 Plants Cut Power Bills 


Lowering current consumption is not 
the only way; eleetrical demand limi- 
tation may be a good starting point 


HEN the ever-present question 

of reducing the electrical power 
bill comes up, there may be the feel- 
ing that reductions can be made 
only by cutting current consumption, 
whereas savings can often be made 
by reducing the demand charge. 
Many are unaware that the demand 
charge incorporated in every monthly 
power bill is on the order of $2 a 
kilowatt. Hence, a simple, inexpen- 
sive change will often produce worth- 
while savings. 

For the sake of any who may not 
understand the meaning of the term 
“demand charge,” it may be defined 
briefly as overhead. It represents 
the fixed costs, to the utility, of 
doing business, including the invest- 
ment charges on the generating and 
other equipment necessary to main- 
tain service at the customer’s plant 
24 hours a day. Obviously, the lower 
the maximum amount of current 
drawn at any time, the lower the 
demand charge. 

The following examples will show 
how it was possible to lower the 
power bill in several plants by re- 
ducing the demand charge. 


No. 1 Saves $22 a Month 


In plant No. 1 a 15-hp. motor drove 
a planer, and a 10-hp. motor ran a 
saw. 'These machines were used on 
maintenance work. Investigation 
showed that they were operated 
simultaneously only a few times 
monthly, and that there was no 
reason for both to be operated at the 
same time. 

A double-throw knife switch was 
installed, with the line wires con- 
nected to the blades and the motor 
leads to the clips. With this con- 
nection it is impossible to operate 
both motors together. The resultant 
saving is $22 a month. 


No. 2 Picks Up $30 


In plant No. 2 a 30-hp. motor drove 
three lines of shafting in one depart- 
ment. One shaft ran 70 feet to a tool- 
room, where it furnished power to a 
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milling cutter grinder. At capacity 
operation in the department the 30-hp. 
motor was probably overloaded, since 
at the time tests were made the 
motor was drawing full-load current 
with two-thirds of the machine tools 
standing idle. 

Tests were made with all machine 
tools disconnected, and the shafting 
and belting load was found to be 
23.5 horsepower. The remedy was 
obvious. One line of shafting was 
disconnected for the greater part of 
its length, since it was not needed. 
The line to the toolroom was re- 
moved, and a 34-hp. motor installed 
for the grinder. A number of belts 
that had driven machines now idle, 
and were hanging from the shafting, 
were removed. A spare 10-hp. motor 
was substituted for the 30-hp. 
motor. The saving is $30 a month, 
besides the power saving due to 
reduction in the friction load. 


No. 3 Averages $90 


Plant No. 3 had formerly kept a 
large amount of woodworking ma- 
chinery busy. A falling off in 
orders eventually left only four men 
working in that department, but the 
power bill was not lowered cor- 
respondingly. One month the power 
demand charge was $100, whereas 
energy consumption was $4.75. 

It was found that whenever ma- 
chines were started up an exhaust 
system for the removal of shavings 
and sawdust was also started. This 
exhaust system had been designed 
for capacity operation, and tests 
showed that even with most of the 
gates closed it required 50 horse- 
power. The machines used by the 
four men were a planer, saw, molder, 
and lathe, driven by motors of 15-, 
10-, 5-, and 5-hp. rating respectively. 
It was decided that under the cir- 
cumstances only the planer required 
an exhaust system. 

A small blower was bought, a new 
exhaust line installed, and the blower 
belted to the planer drive shaft, since 
tests had shown that the planer 


motor had sufficient excess capacity 
to drive the blower. A _ double- 
throw switch was installed to prevent 
simultaneous operation of the planer 
and the saw. Savings in demand 
charges average $90 a month, plus 
a substantial saving in energy con- 
sumption. The cost of installing the 
blower system and switch was $95. 


May Pay to Replace Motors 


In the last two instances cited, 
equipment that was economical when 
operated to capacity caused serious 
losses when production was reduced. 
This happens many times. A motor 
may be the correct size for a group 
drive, but if only one-quarter of the 
machines in that group are being 
used today it may pay to replace that 
motor with one of lower rating until 
production increases. In a great 
many plants an inspection will show 
places where some simple change in 
the use of power will save a sub- 
stantial amount every year. 

In the foregoing examples it was 
possible to reduce the demand with- 
out using special equipment. How- 
ever, study may show that the use 
of an automatic demand limitator 
will be of value in reducing the de- 
mand where manual control is not 
possible or advisable. The plant 
engineer is in the best position to 
study the characteristics of his elec- 
trical load, but the proper applica- 
tion of automatic demand control re- 
quires broad experience. 

Briefly, electrical loads in indus- 
trial plants may be divided into 
those that can be controlled from the 
standpoint of demand limitation and 
those that cannot. For example, 
lathes, presses, and all machine tools 
in general cannot be controlled. Any 
machine that has an inherent storage 
capacity or that can be stopped for 
a short period without seriously in- 
terfering with production can, as a 
general rule, be controlled. Such 
machines include compressors, plat- 
ing or battery charging generators, 
electric furnaces and ovens, and ice 


87 














machines. In one instance freight 
elevators were thrown off the line 
when the demand reached a certain 
limit. The saving more than com- 
pensated for the inconvenience 
caused a few times monthly. 

Much has been done in many up- 
to-date plants to reduce power bills 
by cutting down the consumption of 
energy. Some reduction of consump- 
tion usually results from demand 
control. The important thing to 
keep in mind, however, is that a 
reduction of only 1 kilowatt in the 
monthly demand of the average plant 
vill result in a saving of approxi- 
mately $24 a year. In the two 
plants mentioned below, automatic 
demand limitation resulted in large 
savings. These examples have been 
chosen because they show how ad- 
vantage was taken of existing con- 
ditions, although it had been thought 
that reduction of demand was im- 
possible without serious interference 
with operations. 


No. 4 Saves $2,200 Annually 


In the first plant, steam at a boiler 
pressure of 125 pounds per square 
inch was reduced to 65 pounds for 
process work by means of a uniflow 
engine. A 125-kw. generator was 
direct connected to the engine and 
furnished part of the _ electrical 
power required; the remainder was 
purchased from the local power com- 
pany. It was decided to control] the 
demand by means of the engine- 
generator unit since the generator 
could carry an overload of 40 kilo- 
watts for a short time without 
dangerous heating. 

A demand limitator was installed, 
with automatic transfer switches to 
throw 40 kilowatts of the load from 
the power company’s lines to the 
generator whenever the demand ex- 
ceeded 210 kilowatts. It was found 
that the load was so transferred an 
average of 35 times daily. 

Automatic voltage regulation to 
offset the fluctuations due to changes 
in load was accomplished simulta- 
neously with the controller action by 
automatically substituting a re- 
sistance of lower value in the field 
circuit of the exciter. This scheme 
gave better voltage regulation than 
was usual before the change. Pre- 
viously, the voltage had ranged from 
250 to 210 volts, but after the change 
it was held within the limits of 220 


$5 


to 210 volts. The saving amounts 
to about $2,200 a year. There has 
been no interference with production. 


And No. 5—$1,500 a Year 


The second plant has an extremely 
fluctuating power demand. Almost 
daily there were one or two hours 
when the demand jumped 200 kilo- 
watts above the mean. Of the total 
plant load, 195 kilowatts consisted of 
electrically heated lead melting pots. 
It was decided to install the demand 
limitator shown in the illustration. 

Now, whenever the demand ex- 
ceeds 300 kilowatts, the current 
supply to the lead pots is interrupted. 
As soon as the demand goes down, 
the pots are again cut in auto- 
matically. These interruptions are 
so short—a maximum of twelve 





seconds, with an average of eight— 
that the temperature of the pots is 
never lowered more than 10 degrees. 
During the periods of heavy demand, 
interruptions occur an average of 
fifteen to twenty times an hour. The 
slight lowering of the lead tempera- 
ture was not noticed by the workmen 
and they were unaware that any 
change had been made. Savings 
amount to about $1,500 a year. 
The success of this installation de- 
pends upon the transfer of stored 
heat from the walls of the pots to 
the molten lead during current in- 
terruptions. The same heat transfer 
takes place with baking, core drying, 
and other electrically heated ovens. 
Hence they may be controlled by a 
demand limitator if slight lowering 
of temperature is not objectionable. 
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In this type of demand limitator a light ray interrupted by the calibration 
mark on the disk of the demand meter causes a phototube to actuate 
relays controlling the switches on circuits that may be opened when the 


demand reaches a predetermined limit. 


The vertical cylinder at the upper 


left-hand corner contains the light source; the horizontal cylinder below 


it houses the phototube. 


In the control cabinet at the bottom of the board 


are mounted amplifying and rectifying tubes, relays, and other equipment 
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High-Line D.C. Transmission 


Long considered desirable for several reasons, 
now becomes commercially feasible through 
development of large-capacity electron tubes 


ETAILS of a new system for 

constant-current, direct-current 
transmission, were described at the 
winter convention of the A.I.E.E. by 
Dr. C. H. Willis of Princeton Uni- 
versity, and B. D. Bedford and Dr. 
F. R. Elder of the General Electric 
Company. 

Features of the new system are: 

It is a constant-current, direct- 
current system. 

Power flow is one. way, but in 
either direction, as desired. 

Amount of power flow is always 
under control of the operator. 

No wattless power is transmitted. 

A short circuit reduces power flow. 

Power can be transmitted by 
either overhead or underground lines 
any distance desired. 

A circuit can be tapped at any 
point to furnish or receive power. 

Systems of like or unlike frequency 
can be operated together. 

Overhead systems of this type 
should be more reliable, less affected 
by lightning. 

The system cannot become out of 
phase or out of synchronism with its 
feeding or receiving system. 

All the load on the generating sta- 
tions will be slightly leading, rather 
than lagging; no wattless power is 
transmitted. The wattless current 
required by the loads is supplied by 
the inverter equipment. This re- 
sults in lower generator and trans- 
former heating, better regulation. 


How It Is Done 


In a 38,000-kw., constant-current, 
direct-current circuit described in 
the paper a group of condensers and 
reactors are so connected to a 13,800- 
volt bus that constant-current alter- 
nating current is obtained. The cir- 
cuit is tuned to give a current of 200 
amperes; voltage varies with the 
load. The alternating current is 
then rectified by means of six 
Phanotron tubes. (If two-way trans- 
mission is desired, Thyratron tubes 
are used.) 

High - voltage, constant - current 
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Arrangement of circuit for transmis- 
sion of high-voltage direct current 


direct current is thus produced. 
After passing through direct-current 
smoothing reactors the current goes 
through 15,000 feet of underground 
conductor — representing transmis- 
sion of the energy—after which it 
is passed through another direct- 
current smoothing reactor. Six 
Thyratron tubes then invert the 
direct current into 60-cycle, three- 
phase alternating current of constant 
value. Another group of reactors 
and condensers changes this constant 
current into constant-potential alter- 
nating current, the current varying 
with the load. 

Connection is then made back to 
the a.c. bus in the factory. Such an 
arrangement of condensers and re- 
actors is known as a monocyclic net— 
work. If the network is tuned for a 
certain current volume and receives 
this current, a constant potential is 
impressed on the output terminals. 
If it is supplied from a constant- 
potential bus, constant current will 
be obtained. Neglecting losses in 
the reactors and condensers, the 


power factor on both sides of the 
network is equal but opposite. 

The rectifier end of this network, 
if connected to a constant-potential 
system, will furnish sufficient voltage 
to give the full-load current of the 
d.c. system. If a _ low-resistance 
short circuit exists close to the 
rectifier, the voltage furnished by 
the rectifier will be only sufficient 
to overcome the low resistance of 
the short circuit. Power flow will 
be reduced; if the resistance is of 
very low value, the voltage will 
collapse to practically zero. 


On a Short Circuit 


At the receiving end, or inverter, 
the tubes, passing current in one 
direction only, will operate as an 
inverter as long as constant current 
is received from the rectifier. Fail- 
ing to receive this constant current, 
the inverter becomes a rectifier and 
draws full-load current at low volt- 
age from the a.c. system. The 
polarity will be reversed. 

If a short circuit occurs on the 
d.c. line, with a constant current of 
200 amperes and line regulation of 
10 per cent, the voltage on the d.c. 
line drops so that the current flow 
into the short circuit will be about 
20 amperes. As soon as the short 
circuit is removed, normal current 
flows in the normal direction. 

Heretofore, practically the only 
work of this nature was done by a 
French engineer, Thury, who in- 
stalled a number of systems in 
Europe. In his system high-voltage, 
cummutating, d.c. generators, driven 
by a.c. motors, are connected in 
series to obtain the high voltages 
necessary for transmitting power 
over considerable distances. At the 
receiving end similar m.g. sets con- 
vert the high-voltage direct current 
to alternating current, 

An undesirable feature of this 
system is that all the electric power 
has to be regenerated at both the 
sending end and the receiving end, 
resulting in large losses. 
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What Paint to Use Where 


In maintenance painting, select 
the paint to suit the service. This 
ehart will help you do that job 













For this conception of a graphical presentation of the problem we are indebted to The Sherwin-Williams Company 
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1. Pent House (Wood)—Outside Paint 7. Laboratory Walls — Fume .- Resisting 

2. Outbuildings (Wood)—Outside Paint (Flat, Eggshell, or Gloss) 

3. Exterior Concrete—Stucco and Con- 8. Laboratory Furniture — Fume - Proof 
crete Paint Enamel 

4. Walls (Production Room) —Inside 9. Office Floors (Linoleum)—Wax, Deck 


Varnish, or Paint 
10. Painted Stairs—Floor Enamel 


11. Exterior Sash (Metal) —Chromate-Base 
Primer 


Eggshell Paint 
5. Walls (Sanitary Finish) —Gloss White 


6. Damp Walls (Excessive Humidity) — 
Flat White Damp-Resistant 
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12. Directors’ Room Walls—Flat or Glaze 
Finish 
13. Lockers in Locker Room — Gloss 
Enamel 
14. Linoleum Floor (Reception Room)— 
Wax, Deck Varnish, or Paint 
15. Radiators—Semi-Gloss Enamel 
16. Equipment—Gloss Enamel 
17. Roofs (Composition)—Liquid Roof 
Cement } 
. Factory Floors (Painted) — Floor 
Enamel 
. Structural Steel — Chromate - Base 
Primer 


. Gasoline 


. Trucks 


. Water 


. Concrete Stacks—Stucco and Concrete 


Paint 


. Structural Steel (Interior) —Chromate- 


Base Primer, Inside Eggshell Finish 


. Railway Cars—Fast-Drying Freight Car 


Paint 


. Machinery—Machine-Tool Enamel 
. Fire Escapes—Chromate-Base Primer, 


Graphite-Carbon Finish 


. Power Equipment —Insulating Var- 
nishes 

. Ventilating Stacks — Graphite - Carbon 
Finish 

- Power House (Wood)—Inside and 


Outside Paint 


. Service Station (Wood)—Inside and 


Outside Paint 


Storage Tanks—Tank and 
Tank Car Paint 


. Sign on Concrete Stack—Sign Paint 
. Iron Fences—Graphite-Carbon Finish 


and Trim Colors 


and _ Trailers—Synthetic-Base 
Enamel 


. Storage Tanks—Tank and Tank Car 


Paint 


. Metal Roofs—Roof and Bridge Paint 
. Industrial Pipe Lines—Pipe Line En- 


amel 


. Bulletin Boards—Sign Paint 
. Concrete Grain Elevators—Stucco and 


Concrete Paint 


. Bridges—Chromate-Base Primer 
. Galvanized Iron Roofs—Galvanized- 


Iron Primer 


Tanks—Chromate-Base Metal 
Primer, Tank and Tank Car Paint 


. Gas Tanks—Fume-Resistant Paint 

. Drum Containers—Drum Enamel 

. Bulletin and Wall Signs—Sign Paint 
. Desks and Furniture—Furniture Var- 


nish 


. Metal Smokestacks and Hot Surfaces— 


Smokestack Paint 


. Boats and Freighters—Marine Paint 

. Washrooms—Gloss Enamel 

. Dadoes—Dado Enamel 

. Elevators—Elevator Paint 

. Pavement and Floor Markings—Zone- 


Marking Enamel 


. Walls (Offices)—Eggshell Wall Paint 
. Corridor Walls — Eggshell or Gloss 


Wall Paint 
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Method of Marking 
Wooden Floors 


I wish that readers would tell me 
the best method of marking aisles, 
storage spaces, and the like on a 
wooden floor. It is necessary to 
have some method of marking that 
will withstand heavy trucking and 
scrubbing with soap and water, 
without being too expensive to in- 
stall and maintain. 

K.W.F.—Chicago 


THE FIRST step is to take a pad of 

paper and do a little figuring on 
costs. Cost of the material, labor for 
applying, interference with and delays 
to salaried people using the floor, and 
the cost of renewals in, say, a period 
of six months should be considered. A 
low-first-cost, cheaply applied material 
may, because of the number of replace- 
ments required in a given time, be con- 
siderably more expensive than a high- 
priced one requiring only occasional re- 
placement. 

Perhaps for K.W.F.’s floor and con- 
ditions paint will be the cheapest and 
most quickly applied. Of the available 
kinds of paints he should consider 
white lead and aluminum, both of 
which can be readily seen on a floor. 
Aluminum paint may be preferable be- 
cause of its scaly film; when properly 
put on the particles of aluminum over- 
lap one another and form a coat like 
the scales on a fish. There should be 
a primer coat and a heavy finishing 
coat. 

Strips of steel held down with flat- 
head nails should be considered next. 
The strips may be plain or galvanized 
and if properly laid will be almost flush. 

Instead of these, lead strips such as 
are used to mark tennis courts may be 
preferred. They will not rust when 
wet, will plainly mark outlines of aisles 
and other areas, and if held down with 
flathead nails can be made fiush or 
nearly so. 

Doubtless, paint would be the cheap- 
est in first cost, but for exceptionally 
heavy trucking and hard wear either 
of the metal strips mentioned above 
would, if carefully laid, outlast paint 
many times over. CHAs. H. HUGHES 

New Dorp, S. I., N. Y. 


Why this Voltage Drop? 


We have been troubled by ex- 
cessive voltage drop in a plant 
having a connected load of 75 hp., 
at 440 volts, three-phase, 60 cycles. 
The largest motor is a 40-hp., 
1,200-r.p.m., double-squirrel-cage, 
high-torque induction motor that 
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Questions and Answers 


Conducted by G. A.VWAN BRUNT 








eg 


What are your most trouble- 
some problems? Free-for-all 
discussion of them will help 
you and other readers 








Answers Wanted 


Acidproof Paint for Steel 
Tanks 


We are having trouble from the 
corrosion of steel tanks containing 
commercial stearic acid. What 
kind of paint or other coating can 
we put on the inside of these tanks 
to protect the metal? 

M.E.—Kansas City 


40-Cycle Devices on 60 Cycles 


I should like to know (1) 
Whether it will be possible to use 
550-volt, three-phase, 40-cycle com- 
pensators on a 4550-volt, three- 
phase, 60-cycle circuit; (2) what 
trouble, if any, would result from 
using 550/110-volt, 40-cycle, single- 
phase transformers on a 60-cycle, 
550-volt circuit; (3) can 40-cycle 
circuit breakers and magnetic 
switches be used on 60 cycles; (4) 
will the losses in_ single-phase, 
power transformers be increased 
very much at loads ranging from 
25 to 75 or 80 per cent of rating? 

H.F.—Boston 


Methods of Cleaning Motors 


I wish that readers would tell 
me what materials and methods 
they have found most suitable from 
the standpoint of efficiency, fire 
hazard, cost, and so on, for clean- 
ing motors out in the plant, and in 
the repair shop. The coils of some 
of our motors get quite oily and 
dirty; others are exposed to a 
starch-like dust that becomes sticky 
when wet and dries to a hard 
crust. Water will slowly dissolve 
this crust, but I have been afraid 
to use it. Is it ever advisable to 
clean motors, or their windings 
with water? H.N.R.—Minneapolis 





is started across the line. It drives 
a refrigerating machine and is 
automatically started and stopped. 
With all other motors stopped, 
readings of 466, 469, and 468 volts 
were obtained on the three phases, 
at the service switch. With the 
40-hp. motor running the voltage 
was 430, 480, and 482, representing 
a drop of between 35 and 40 volts, 
at a current flow of 41 amp. per 
leg. When the large motor is 
started, all other motors being 
idle, the voltage drops to 856, 352, 
and 356, the current flow is 200 
amp. per leg, and the motor some- 
times fails to start the load. Re- 
cently the motor failed to start and 
was burned out because the relays 
did not operate. It was found that 
many of the bars in the outer 
squirrel cage were loose or broken. 
The rotor was repaired, but the 
high voltage drop still persists. 
This installation is supplied by a 
50-kw., three-phase transformer 
and it has been suggested that this 
is too small. What is your opinion 
as to the cause of our trouble? 

' F.W.S.—San Diego, Calif. 


ROUBLE with excessive voltage 

drop could be caused by the trans- 
former being too small, the primary 
or secondary wiring being too small, 
or a combination of these. 

I believe that the trouble will be 
eliminated if the size of the supply 
transformer is increased to 75, or 
better still, to 100 kva. It is usual 
practice to figure 1 hp. per kva. of 
transformer capacity in installations 
of this type. 

Distance from the transformer to the 
distribution center, or from distribu- 
tion center to the motor, is not given. 
Cable from the transformer to the load 
center should not be smaller than No. 
00, and for the 40-hp. motor circuit 
not smaller than No. 4. 

I presume that voltage readings 
were all taken at the switch. The 
430-volt reading shows about 9 per cent 
drop which is. well within the 10 per 
cent variation allowed by the manu- 
facturers. The drop at_ starting, 
around 20 per cent, is rather high and 
will decrease the starting torque of 
the motor. If the motor wiring is not 
adequate, the voltage at the motor 
terminals will be much lower. 

Voltage readings should be taken on 
the high side of the transformer to de- 
termine whether the supply wires are 
adequate to carry the starting current 
without excessive drop. 

E. V. YounG, Chief Electrician 
Columbia River Paper Mills 
Vancouver, Wash. 
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Unit Heater 


Portable, electric. Called Electro- 
mode. For offices, booths, crane cabs, 
pump houses, isolated shop offices. 
Heating element is helicoil sheath-wire 
type of resistance cast integral with 
aluminum ffin-type grid. Fan and 
motor mounted behind heating unit 
give forced air circulation. Motor is 
shaded-pole type. Push-button safety 
start and stop switch automatically 
breaks circuit if fan stops. Cabinet is 
18-gage furniture steel with carrying 
handle on top, four legs with rubber 
tips. Made in 13- to 5-kw. sizes. 
Electric Air Heater Co., Mishawaka, 
Ind. 


Bearings 


Roller, comprising inner and outer 
raceway between which needle-type 
rollers are retained by hardened steel 
end washer. Called “Multirol.” Rollers 
and raceways made. from high-carbon 
chrome steel hardened throughout. 
Available for use on new equipment or 
for replacing anti-friction or plain 
bearings in existing equipment. Sizes 
from g-in. to 4-in. bore, with either 
single or double rows of rollers. Also 
supplied in corrosion and heat-resist- 
ing types. McGill Mfg. Co., Valpa- 
raiso, Ind. 


Controller-Recorder 


Temperature. Designed to eliminate 
effect of lag and secure close control 
without hunting. In the recording in- 
strument a light beam is reflected by 
a galvanometer upon a_ phototube, 
whose output is amplified to operate a 
relay. Shutters intermittently raised 
before the phototube detect deflection 
of the light beam, and synchronized 
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EQUIPMENT NEWS 


contacts control the motion of a con- 
tact-carriage across the chart and slide 
wire. The same general principle is 
employed in the controller: a light 
beam is reflected upon a _ phototube 
which actuates relays that control 
power input. Claimed: High accuracy 
of control; instant response _ to 
temperature changes. C. J. Tagliabue 
Mfg. Co., Park and Nostrand Ave., 
Brooklyn, N. Y. 


Humidity Controller 


For industrial applications, includ- 
ing drying and purification of gases. 
Also for comfort and health. De- 
humidifying action based on moisture- 
absorbing ability of the chemical calo- 
ride. Humidification is accomplished 
by passing air successively through 


sheets of fresh, tempered water. 
System, known as Calorider, also 
washes, filters, distributes, and cir- 


culates air. Can be installed in either 
new or existing buildings, in rooms to 
be conditioned, or in adjacent room. 
Operating power provided by two 3-hp. 
motors which plug into regular light- 
ing circuit. Water connection made 
with city water supply and _ sewer. 
Calorider Division, Research Corpora- 
tion, Chrysler Building, New York. 


Pyrometer 





Portable or lance type. Three 
temperature ranges; 800, 1,600, 2,500 
deg. F. Low-resistance. Protecting 
case and handle are single aluminum 
die casting. Suitable for checking 
temperatures in all applications where 
wall-type pyrometer is used. Special 
types of thermocouples available for 
different applications, including silver 
disk contactor for exploring surface 
temperature. Russell Electric Co., 345 
West Huron St., Chicago. 


Instruments 


The Brown Instrument Co., Phila- 
delphia, announces consolidation with 
Minneapolis-Honeywell Regulator Co., 
Minneapolis. Brown company will 
continue as_ separate organization, 
operating as subsidiary of Minne- 
apolis-Honeywell. Sales and _ service 


facilities will be continued from present 
main office and factory at Philadelphia, 


district offices located throughout 


country. 


Geared Motor Reducer 


Redesign of U. S. Varidrive motor. 
Changes include lever arm construc- 
tion developed for larger horsepower 
rating, and combining of constant- 
speed motor, variable-speed device, and 
gear case into one compact unit, 













eliminating mounting bases and trans- 
missions. Speed changes obtained by 
micro-speed control which varies effec- 
tive driving diameter of Varidiscs. 
U. S. Electrical Mfg. Co., Los Angeles. 


Compressors 


Horizontal, single-stage, double-act- 
ing, water-cooled. Arranged for belt 
and direct-connected motor drive. 
Called Type “T.” Suitable for per- 
manent or semi-permanent installations 
for compressing air and most com- 
mercial gases. Completely inclosed 
frame. Simplate valves. Chicago 
Pneumatic Tool Co., 6 E. 44th St., New 
York. 


Welder 


Are, with unity-power-factor motor 
drive. Claimed by maker to have ex- 
tremely fast arc with rapid recovery 
speed. Called Noel “Speed Arc.” 
Arrangement of generator windings 
utilizes separate auxiliary differential 
field structure to produce improved 
welding performance. Manufacturer 
claims recovery from short circuit to 
normal welding current in less than 
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0.01 sec. Also claims welder will main- 
tain current and voltage settings when 
started up cold and run full load for 
any period desired. Provides both 
25- and 40-volt operation by adjust- 
ment of controls, permitting use of 
high-speed coated rods as well as 
standard uncoated. Also suited for 
copper-are and carbon-electrode weld- 
ing. All-steel welded construction, dual 
control system for both voltage and 
current, polarity reversing switch and 
zero center individual current and volt- 
age meters. Regularly a.c. driven, but 
available for d.c. motor and engine 
drives. Ideal Electric & Mfg. Co., 
Mansfield, Ohio. 


Process Timer 





For use in con- 


Automatic, repeat. 
nection with electrically operated de- 
vices and machines requiring automatic 


timing of power-on and _ power-off 
periods. Four standard sizes for opera- 
tion on 110, 220, 440, or 550 volts, any 
standard frequency. Operating prin- 
ciple is time required to charge a 
condenser. ‘On’ and ‘off’ periods in- 
dependently adjustable within .05 to 
.90 seconds range on smallest size. Can 
be set to provide 550 operations per 
minute. Largest size has maximum 
‘on’ or ‘off’ period of 7.5 seconds. The 
Electric Controller & Mfg. Co., 2700 E. 
79th St., Cleveland. 


Drills 


Portable electric. Redesign of 3-in. 
heavy duty, 3-in. standard, and 5/16 in. 
Improvements listed by manufacturer 
include: Smooth, rounded surfaces, 
improved motors, other developments 
to insure perfect balance, easier 
handling, more power, and lighter 
weight. Van Dorn Electric Tool Co., 


Towson, Md. 
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Spray Guns 


Two. No. 5 for touch-up and 
shading, No. 6 combination touch-up 
and general service. Called “Thor.” 
Adjustable spray obtainable while in 
operation by means of screw on side 
behind nozzle head. No. 5 has over- 
head trigger, No. 6 conventional 
pistol grip. Binks Mfg. Co., 3140 
Carroll Ave., Chicago. 


Power Unit 





Self-contained, 
Available 
mounted in any position, either singly 


compact, 
in three sizes. 


hydraulic. 
Can be 


or in multiples, and operated in- 
dividually or collectively by manual or 
remote control. No. 23 has 8-in., No. 
25 10-in., and No. 28 12-in. stroke. 
Adjustable lengths of stroke, traverse, 
and feed. Rate of speed can be 
changed from outside of unit by 
graduated adjusting valve while unit 
is feeding. Electric motor mounted on 
adjustable base located above unit 
proper drives hydraulic pump and drive 
shaft through “V” belts. Ex-Cell-O 
Aircraft & Tool Corp., Detroit. 


Blue-Print Paper 


Manufacturer claims these ad- 
vantages: Will not “bleed,” gives deep 
blue with whites clean and clear, is 
color-fast. Called “K’” Speed Blue- 
Print Paper and Cloth. Available in 
all standard lengths, widths, weights, 
and rag-stock content, rolls or standard 
cut-sheet sizes. The C. F. Pease Co., 
913 N. Franklin St., Chicago. 


Elevator 


Portable. For barrel handling. Hand 
or electrically operated. Platform 30x 
30 in., 12 in. off floor. Capacity, 500 
or 750 lb. Barrett-Cravens Co., 3255 
West 13th St., Chicago. 


Hand Truck 


No. 9000. Has continuous wooden 
frame, steel straps on both front and 
back, formed steel cross-bars set flush 
into wooden frame, wide flat steel com- 
bination lower cross-bar and wheel- 
guard, welded nose iron, formed-steel 
legs and braces, heavy forged steel 





axle boxes, semi-steel wheels with 
rubber tires and roller bearings. The 
Fairbanks Co., 393 Lafayette St., New 
York. 


Pump 


Totally inclosed, horizontal, duplex, 
power, with 18-in. stroke. Power end is 
self-contained, supported on foundation 
throughout length. Frames are cast 
enbloc, all moving parts totally in- 
closed. Crankshaft, pinion shaft, and 
crank pin bearings are self-contained, 
double-row, tapered-roller anti-friction 
type. Oil pump, driven by crank from 
pinion shaft, supplies oil for flood 
lubrication of all bearings and pressure 
spray lubrication at intermesh of gear 
and pinion. Main gear and pinion are 
full herringbone, may be of any ratio 
up 9.66 to 1. For loads up to 200 hp. 
Worthington Pump & Machinery Corp., 
Harrison, N. J. 


Wall Board 


Claimed not to 
Can be sawed, 


Flexible, fireproof. 
rot or disintegrate. 
nailed like wood, applied like fibre 
board. Called asbestos‘ Flexboard. 
Standard finish comes in unpolished 
buff-colored sheets scored for tile effect. 
Decorative finish is smooth wax in four 
pastel shades—green, buff, rose, or 
slate. Color is integral part of board. 
Johns-Manville, 22 East 40th St., New 
York. 


Switch 


Safety, standard, 30-amp. Designated 
as Bulletin 4140. Toggle mechanism, 


front operated, is double-pole, positive 


make and break. Switch is fusible 
type. Top, bottom, side, and rear 
knockouts facilitate mounting. Operat- 
ing lever is arec-resisting laminated 
horn fibre with provisions for padlock- 
ing in either open or closed position. 
Switch size, 34x54x33 in. Cutler- 
Hammer, Inc., 253 N. 12th St., Mil- 
waukee. 


Tools 


The Borden Co., Warren, Ohio, 
manufacturer of pipe tools, announces 
change of corporate name to Beaver 
Pipe Tools, Inc. 


FACTORY MANAGEMENT 
and MAINTENANCE 
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when required, to lubricate clogged 
bearings or other difficult places on 
machinery. Specialty Sales & Service 
Corp., 138 Holden St., Minneapolis. 





TRADE 






































Sa Racist RIA ES Ak Se KOSI VION Ses tn a CET CAG ay SOSA ANGN at ago Ee 


EN a cc ener en 





Compressor 


Six-cylinder, two-stage, water-cooled. 
Has four small-diameter, low-pressure 
cylinders, permitting use of small, 
light-weight pistons and claimed to re- 
duce inertia loads. Awailable with 
motor mounted on shaft, or for V-belt 
drives to motor, diesel or gasoline 


Drill 
Standard-duty, portable, 4-in. Known 


LITERATURE 





as Type OB-5. Universal 110-120-volt ° 
motor, housing of aluminum alloy, ball ; 
bearing, heat-treated alloy gears, length AFTERCOOLERS—Bulletin No. 9212, 


16% in., weight 14 lb., speed unloaded, 
420 r.p.m. Has breast-plate-type handle 
with detachable pipe handle, trigger- 
type switch with lock for continuous 
operation, and comes equipped with 
12 ft. of heavy-duty, rubber-covered 
cord with rubber plug. Signal Elec- 
tric Mfg. Co., Menominee, Mich. 


Grinder 
Electric, hand. Bakelite body. High- 


illustrating various types of after- 
coolers.—Ingersoll-Rand Co., Phillips- 
burg, N. J. 


AIR CONDITIONING—Booklet, on what 
air conditioning is and how it works.— 
Kelvinator Corp., Detroit. 


BEARINGS—Bulletin No. 35, standard 
sizes and design data on Multirol full 
type roller bearings.—McGill Mfg. Co., 
Valparaiso, Ind. 


BELTING, HoSE—Book of engineering 


engines, or direct-connected through speed, universal motor, with speed of ) o 

flexible flywheel couplings to motor or 43,000 r.p.m., armature statically and data on selection of belting, hose, and 

engine. Gardner-Denver Co., Quincy, dynamically balanced to eliminate other mechanical rubber goods for on 

Ml. vibration, both field and armature dustrial service——The B. F. Goodrich 

windings baked in Bakelite and varnish. Co., Mechanical Division, Akron, Ohio. 
Drills Motor cooled by fan. Air filter, at Brass—Booklet on “Kunial” brass.— 
intake, housed in metal shell, detach- {mperial Chemical Industries Limited, 
able for cleaning. Weight, 22 lb. Can Kynoch Works, Witton, Birmingham, 6, 
f be used with various sizes and shapes England. 
| of grinding wheels. Skilsaw, Inc., 

« 3310 Elston Ave., Chicago. Compressors—Bulletin 728, on Type 
\ “T” horizontal, single-stage compres- 
: P sors with Simplate valves and roller 

ump bearings.—Chicago Pneumatic Tool Co., 
High-vacuum, for processing. Self- © =: 44th St., Chicago. 
contained, double-acting, single pump ComprEssors—Bulletin No. 157, on 
—= Ss one of vertical design furnished in either (Jjass 3AT air cushion valve compres- 


one or two stages. All running parts 


sors.—Pennsylvania Pump & Com- 


operate in air-tight and _ dust-proof pressor Co., Easton, Pa. 
Double-ended, hammer. For drilling ¢S¢- Force-feed lubrication of all 
holes in masonry, brick, etc. Drills bearings. Feather valves. Worthing- CONDENSATION UNITS—Bulletin 426, 
pointed at each end. Holders, into ton Pump & Machinery Corp., Harri- on Redi-Return, centrifugal, motor- 


which fit collets, protect the unused 
points. Various sizes of collet fit the 
same holder. Electric hammer drill 
chuck also furnished to adapt drills 
to all power hammers. Brush Nail 
Expansion Bolt Co., Greenwich, Conn. 


Generator Voltage Regulator 


A.c. and d.c. Exciter-field. Four 
types, fundamentally the same but with 
modifications suited to application and 
class of service. Types GDA and 
GF A-4 for application to a.c. machines; 
Types GDD and GFD-2 for d.c. ma- 
chines. Types GDA and GDD are 
direct-acting, with rheostatic element 
integral part of regulator unit, and are 
actuated directly by voltage-sensitive 
regulating device. General Electric 
Co., Schenectady, N. Y. 


Valves 


For use on pressure systems, power- 
operated guns, barrel pumps, 100-lb. 
drum pumps. Called Triple “S” Gun 
Head Control Valves. Operate on any 
grease line pressure of from 50 to 
5.000 Ib.; claimed capable of building 
that pressure by stages up to 20,000 Ib., 
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Electrical Connector 


Solderless. Consists of copper cup 
with inclosing sides and raised lip of 
curved contour, wire entrance, hexagon 
nut, and stud. Nut turned by screw- 
driver or wrench presents smooth 
rounded surface to conductor, forcing 
wire strands into recess of cup and 
compressing them to assure firm con- 
tact. Can be used for either solid or 
stranded conductors. Fits into same 
space as solder lug. Two sizes: for 


No. 14 to No. 4 wire (60-amp. size), 
and for No. 14 to No. 1 wire (100-amp. 
size). 


Square D Co., Detroit. 





driven condensation units suitable for 
handling water at 210 deg. F.—Ameri- 
can Steam Pump Co., Battle Creek, 
Mich. 


CouPLINGS—Bulletin No. 55, on a 
full flexible chain coupling and a 
standard semi-flexible type coupling.— 
The Baldwin-Duckworth Chain Corp., 
Springfield, Mass. 





ENGINES—Bulletin S-550-B3A, on 
vertical, four-cycle gas engines, types 
BG, CG, DG, and EG.—Worthington 
Pump & Machinery Corp., Harrison, 
N. J. 


FusE-CuTouts — Leaflet GEA-2030, 
on protection with G-E oil fuse cutouts. 
—General Electric Co., Schenectady, 
A 


GaGE—Catalog supplement WG 1804, 
on Yarway Eye Line Indicator.— 
Yarnall-Waring Co., Chestnut Hill, 
Philadelphia. 


HEAT TREATING, FORGING—Bulletin 
W-1200-B10, on automatic heat-treat- 
ing machines and forging furnaces.— 
Worthington Pump & Machinery Corp., 
Harrison, N. J. 


INSTRUMENT — Bulletin, “The 
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Graphic,” on graphic instruments in 
industrial research; Bulletin, “Save 
Time and Trouble by Using These 
Handy Devices.”—The Esterline-Angus 
Co., Indianapolis. 


INSULATION—Bulletin, “Stop Burn- 
ing Your Dollars,” describes Alfol 
aluminum foil.—Alfol Insulation Co., 
Inc., Chrysler Building, New York. 


LicgHTs—Bulletin GEA-1914, on G-E 
handy  floodlights——General Electric 
Co., Schenectady, N. Y. 


Microscopy—Booklet, on equipment 
for dark field microscopy.—Bausch & 
Lomb Optical Co., Rochester, N. Y. 


PLuGs, RECEPTACLES — Bulletin No. 
1010, on dead-end circuit breaking 
plugs and receptacles.—Appleton Elec- 
tric Co., 1701 Wellington Ave., Chicago. 


Pumps—Four bulletins: W-312-B2A, 
on Type L Nos. 3 to 6, single-stage, 
centrifugal pumps; W-312-B4, on Nos. 
6 to 12, Types LA and LC, single-stage, 
volute, centrifugal pumps; W-322-S1, 
on Types G, GA, GB, two-stage, mono- 
bloc, centrifugal pumps; and W-312- 
B3A, on No. 8 Type L, single-stage, 
volute, centrifugal pumps.—Worthing- 
ton Pump & Machinery Corp., Harri- 
son, N. J. 

Pumps—Bulletin L-700-B1, on single 
and two-stage Type VV _ vertical 
vacuum pumps.—Worthington Pump & 
Machinery Corp., Harrison, N. J. 


Pumps—Bulletin 260-B12, on Type 
“T” turbine pumps.—Roots-Conners- 
ville Blower Corp., Connersville, Ind. 


Pumps-——Bulletin D-29, on “Custom- 
Built” centrifugal stock pumps.— 
Lawrence Pump and Engine Co., 
Lawrence, Mass. 


PYROMETERS—Bulletin No. 1101, on 
Tag pyrometers, high-speed, photo- 
electric action—C. J. Tagliabue Mfg. 
Co., Park & Nostrand Ave., Brooklyn, 
N. Y. 


PYROMETERS—Leaflet A-3410, de- 
scribes line of small and multiple 
pyrometers.—Thwing Instrument Co., 
3339 Lancaster Ave., Philadelphia. 


Saw — Leaflet, describes new Type 
K-66 portable Speedmatic saw that cuts 
13 in—The Porter-Cable Machine Co., 
Syracuse, N. Y. 


Spray GuUNS—Bulletin AD114, on 
spray guns for finishing, cleaning, oil- 
ing, etc—The Binks Mfg. Co., 3114 
Carroll Ave., Chicago. 


STEEL — Bulletin, “Important Fea- 
tures of Cold Drawn Steel.”—Union 
Drawn Steel Co., Massillon, Ohio. 


STORAGE BATTERIES—Bulletin No. 949, 
on Gould Armored Kathanode batteries 
for mine and industrial locomotives. 
Also Bulletin 949 Insert, containing 
supplementary data covering locomo- 
tive design in relation to Gould bat- 
teries—Gould Storage Battery Corp., 
Depew, N. Y. 


SWITCHES — Bulletin No. 39-B, on 
improved types MB-139, VMB-139 and 
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FMB-139 __pole-top, group-operated, 
vertical-break switches for disconnect- 
ing or load break service, manual or 
motor operation.—Delta-Star Electric 
Co., 2400 Block, Fulton St., Chicago. 


TIMERS—Catalog on automatic timers 
—Walser Automatic Timer Co., Chrys- 
ler Bldg., New York. 


Toots—Catalog B-35, on wrenches, 
multi-purpose lathe and screw-machine 
tools, tool holders, and cutters.—Arm- 
strong Bros. Tool Co., 317 N. Francisco 
Ave., Chicago. 


Toots—Catalog No. 983, on drilling 
and finishing tools ——Bucyrus-Erie Co., 
South Milwaukee, Wis. 


TrucK—Bulletin, on “Zephyr” hand 
lift trucks and skid platforms for 
handling loads up to 1,000 lb.—The 
Yale & Towne Mfg. Co., Philadelphia 
Division, Philadelphia. 


TrucKS—Supplementary Catalog No. 
955, on new Series No. 9000 hand 
trucks.—The Fairbanks Co., 393 La- 
fayette St., New York. 


VALVES—Folder, on renewable gate 


valves. — The Fairbanks Co., 393 
Lafayette St., New York. 
V-BELT — Bulletin, “Grip Saves 


Power” on Worthington Multi-V-Drive. 
—Worthington Pump & Machinery 
Corp., Harrison, N. J. 


WALLBOARD—Bulletin, “The Revolu- 
tionary New Building Material—Johns- 
Manville Asbestos Flexboard.”—Johns- 
Manville, 22 E. 40th St., New York. 


WASHFOUNTAINS — “Bradley Blue 
Book” on public acceptance of wash- 
fountains, group showers, drinking 
fountain —Bradley Washfountain Co., 
2203 Michigan St., Milwaukee. 


WELDER—Bulletin No. 308, on Lincoln 
“Shield Arc A-C” welder, motor-driven 
Types SAC300 and SAC500.—The Lin- 
coln Electric Co., Cleveland. 


WELDING ELECTRODES — GEA-1546B, 
on welding electrodes and accessories. 
—General Electric Co., Schenectady, 
ee a 


WRENCH—Pamphlet No. 2152, on the 
Pott impact wrench for tightening or 
removing nuts.—Ingersoll-Rand Co., 
Phillipsburg, N. J. 


Books 


LABOR, INDUSTRY AND 
GOVERNMENT 


Matthew Woll, vice-president and 
member of executive council, American 
Federation of Labor. D. Appleton- 
Century Co., Inc., 35 W. 32d St., New 
York. 341 pages. $2. 

The story of organized labor. Es- 
pecially significant, as the publisher 
says, are the chapters on “Labor’s 
Rights to Organize,” “Collective Bar- 











gaining,” “Strikes,” “Majority and 
Minority Representation,” “Codification 
of Industry,” and “Social Insurance.” 
If you want to get Labor’s side of the 
picture from one who should know it, 
here’s your chance. 


« 
DYNAMIC ECONOMICS 


Charles Frederick Roos, Ph.D. The 
Principia Press, Inc., Bloomington, Ind. 
272 pages, index, appendixes. 

A series of theses on econometric 
subjects by the Director of Research, 
Division of Research and Planning, 
National Recovery Administration. 
Highly technical, full of intricate 
formulas. Research reports. 


MARKETING INDUSTRIAL 
EQUIPMENT 


Bernard Lester. McGraw-Hill Book 
Co., Inc., 330 West 42d St., New York. 
300 pages, index. $3.50. 

A comprehensive study of the prob- 
lem of selling capital goods, particular- 
ly machinery and equipment. Covers 
market analysis, distribution, sales 
organization and outlets. 


INDEX TO A.S.T.M. STANDARDS 
AND TENTATIVE STANDARDS 


American Society for Testing Mate- 
rials, 260 S. Broad St., Philadelphia. 
100 pages. 

As of January 1, 1935. For con- 
venience of purchasing agents, archi- 
tects, engineers in determining whether 
standards have been set for a given 


material and in locating items in 
publications. 
e 
On the Calendar 
FEBRUARY 
6-8, American Management Association, 


personnel and industrial relations con- 
ference, Pittsburgh. Alvin E. Dodd, ex- 
ecutive vice-president, 20 Vesey St., 
New York. 

11, National Industrial Service Association, 
annual meeting and convention, Cincin- 


nati. W. W. Hanks, President, 500 
Fifth Ave., New York. 
MARCH 


5-8, Fifth Packaging Exposition, Palmer 
House, Chicago. Sponsored by Ameri- 
can Management Association, Alvin E. 
Dodd, executive vice-president, 20 
Vesey St., New York. 


MAY 


13-16, Triple convention of American Sup- 
ply and Machinery Manufacturers’ 
Association, National Supply and Ma- 
chinery Distributors’ Association, and 
Southern Supply and Machinery Dis- 
tributors’ Association at Pinehurst, 
N. C. R. Kennedy Hanson, Secretary, 
American Supply and Machinery Manu- 
facturers’ Association, 604 American 
Bank Bldg., Pittsburgh, Pa. 

13-18, National Fire Protection Association, 
annual meeting, Atlanta. Executive 
Office, 60 Batterymarch St., Boston. 


‘ JUNE 
10-13, American Electro-Platers’ Society, 
annual convention and_ exhibition, 
Bridgeport, Conn. R. O’Connor, 


General Chairman, 41 Bancroft Ave., 
Bridgeport, Conn. 


FACTORY MANAGEMENT 
and MAINTENANCE 
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OBSOLESCENCE 


BY DELIBERATE INTENT 


In every field of human endeavor, whether it be 


- jn skyscrapers or pencils—locomotives or per- 


fume atomizers—obsolescence marches on with 
increasing speed. More and more we buy to re- 
place something which is obsolete; fewer and 
fewer of our still new but discarded posses- 


sions are actually worn out. 


Basically there are only two kinds of manufac- 


ally they reluctantly admit that their products 
are out-moded, and hasten to catch up, if they 


ean. Some never do. 


The second make modern products—so ob- 
viously modern that they have automatically 
and, as a rule, by deliberate intent, rendered 
all like products obsolete. Thus the pioneer 


creates a new market. Over-night every user 








turers in this country. 
The first make obsolete 
products. They grad- 
ually discover that in- 
creased sales pressure 


is failing to get results; 










becomes his prospect. 


So obsolescence is cre- 
ated by new materials, 
parts and new designs 


—such, for example, 








then they resort to 





as those described in 





lower prices; eventu- 





the pages which follow. 
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YOUR PRODUCT, TOO, 
CAN BE MADE BETTER 


with 








motives. To the designer it brings new possibilities. Its fabrication presents no difficulties. 


And it infuses the product with new saleability. Let us tell you how ENDURO will im- 


Cree olph =f re alt 


& 
prove your product... and lessen sales-resistance. 
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REPUBLIC 4 
GENERAL, OFFICES: YOUNGSTOWN, OHIO + CENTRAL ALLOY DIVISION: MASSILLON, OHIO 
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REMARKABLE 
RECORD OF RESULTS 


Is It Timken Bearing Equipped? 
Your most important question when buy- 
ing automobiles, motor trucks and any 
type of railroad or industrial equipment, 








tT. BEARINGS are directly responsible for a remarkable 


record of efficiency and economy in leading makes of equip- 


ment throughout all industry— wherever wheels and shafts turn, 


Timken Bearings represent the last word in modernizing machin- 
ery because they cut operating and maintenance costs to new 


lows—keep plant operations at the peak. 


Industry is standardizing on this one type of bearing; first, because 
of Timken performance-ability; second, because of Timken 


prestige-building ability as an integral part of any product. 


The Timken Bearing is thus an economic factor and a selling fac- 
tor—and progressive executives are fully alive to this two way 


advantage. The Timken Roller Bearing Company, Canton, Ohio. 


Copyright 1935 by The Timken Roller Bearing Company 




















Loan Tonte fahren 
Respects Rubber 


M:... rusted, wood rotted, fabric ruined—but the 
























rubber window frames of these 10- and 20-year-old 2 
bodies are still flexible and soft. : | 


In these thrifty thirties, the product which adds durability 
adds buyers. Rubber, in its new compounds developed by | 
Goodrich, is already multiplying durability for many a | 


product, many a processing machine. 


Goodrich developed much of the science of rubber com- 
pounds on which the entire rubber industry is based. And 


Goodrich has continued this development until today we 





can give you a rubber which will flex millions of times 
without distortion; a rubber which will resist chemicals, 
heat, oil, cold; a rubber which can be inseparably attached 
to metal; a rubber which will absorb vibration and so ; ( 
quiet machinery or protect delicate instruments; a rubber : ( 
which can be made tasteless and odorless and in any color 


and any texture from that of human skin to shark skin. 


Rubber is on the march to increased use in industry—add- 
ing sales appeals, reducing costs, cutting waste. The B. F. 


Goodrich Co., Mechanical Rubber Goods Div., Akron, O. 


















EBB sis - 

CV EA ——— a \ Gypsy Z 
Newspaper printers’ Rubber can be compound- Marine propeller shaft Leather was thought nec- First requirement of a Goodrich compounded 4 
rollers had alwaysbeen ed to give almost any bearings were made o essary for long transmis- gas pipe line is that the rubber for stair treads 
made of a glue-glycer- desired combination of bronze or wood, but cor- sion belt life. Goodrich joint must not leak. that outwears stone of 
ine combination. Now advantages. One Goodrich roded, rotted, wore away. produced a rubber belt Goodrich coupling wood,reduces the numbet 
arubberrolleroutwears compound, used for lining Goodrich makes a rubber that in hundreds of indus- rubbers, in local and and seriousness of acti 
the traditional product tanks, resists heat and cor- bearing that now serves 4 trial uses outlasts leather, long-distance lines, have dents, and can be made if 
byyears, also savestime rosiveacids,and maylast25 to 10 times as long as the at lower first cost, lower kept joints tight for 50 almost any attractive 
and cost in printing. or5Oyears,or even longer. finest wood cr bronze. maintenance cost. years, without attention. color desired. 
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POWER TRANSMISSION NEWS 


Eleven years of constant, trouble-free 
service of a Morse silent chain drive is 
reported by a rope manufacturer. More- 
over, this veteran had no easy job. It 
was used on a “softener,” which ‘breaks 
down or softens raw sisel, which, as any 
rope man will tell you, is unusually hard 
service. 

However, the Morse drive performance 
was so impressive that another was pur- 
chased recently for the same type of 
service. This company now operates 


about 400 Morse silent chain drives in its 
plant. 





Operates Clamshell 
Bucket 


A Special Adaptation of Morse Silent 
Chains is used to operate Clamshell 
Bucket. Three-inch pitch guide link chains 
offset to wrap around shaft when closing 
bucket—special end links for attaching. 
Tensile strength 96,000 Ibs. per chain. 





Morflex Couplings 


_ Looking up we see two Morflex coup- 
‘ings used as universals on the White 
lruck powered with White Pancake 
ngine. Morflex couplings are continu- 
ily being used to transmit power under 
severe service conditions. 


ADVERTISEMENT—Each item on this page is a paid advertisement 


Improved Free Wheeling Clutch 


The Morse Improved Kelpo Clutch is a 
positively actuated one-way clutch, free- 
wheeling in one direction, but driving in 
the other. Operating with no back-lash, 
it is ideal as a ratchet drive. Used to 
connect two prime movers to a ccmmon 
load, either will pull the load but neither 
can drive the other. This dual drive finds 
frequent application for two motors or 
motor and turbine driving force or induced 
draft fans, for auxiliary stand-by drive, 
and for booster drives for starting heavy 








machines such as printing presses, paper 


mill and steel mill machines. 


Suitable for all speeds up to 3000 
r. p. m., the Morse Improved Kelpo 
Clutch is perfectly balanced and un- 
It is filled 
with light oil, and fitted with felt 


affected by centrifugal force. 


grease seal to retain the lubricant. 


Morse Improved Kelpo Clutch is simple 
in design and of rugged construction. It is 
built of fine alloy steels, hardened and 
ground to exceptionally close limits of 
and its exclusive feature is 


accuracy, 
automatic compensation for wear. 








USE MORSE 


Improved design gives 
smoother running, quieter 
operation, longer life. 
Lubrication reaches every 
part of chain. A Morse 
product already proved 
and accepted by industry 
as a better engineered and 
better built roller chain. 


Ask for Morse Bulletin 
No. 51—a complete data 
book on Roller Chains: 


MORSE CHAIN COMPANY 


DIVISION OF BORG-WARNER CORPORATION 


ITHACH 


NEW YORK 
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OILER 








For ring, ball and 
wick type bearings. 


eS eee 


Saves time........ 


Ends troubles and 
burnouts ......... 


(Send for literature) 





KLIPLOK 


REG. U.S. PAT. OFF, 


CLAMPS 
for FUSE CLIPS 


Eliminates burnt 
fuses and clips. 


Reduces 


blow-outs. . . 


Reduces 


Watt Loss... 
Made in all 


FUSE 
PULLERS 


“A lifetime of Safety First Service’ 


Write for 
literature 


TRICO FUSE MFG. CO. 


; Department F 
Milwaukee, Wisconsin 












Made in 4 sizes 
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I) er osit Planning 


(Continued from editorial page 64) 





All profit areas are triangles, and 
will remain so as long as we have to 
deal with fixed costs in business, 
which proves the contention that 
profit making has a fundamental en- 
gineering basis. 


Profit Potential Rating 


On the premise that the lower the 
per cent of profitless point on the 
sales capacity scale and the higher 
the per cent of profit at 100 per cent 
sales capacity, the better the profit 





Product B Sales Cost 
lS ie aoe $60,000 $64,000 
OW <6 see 10,000 21,500 
Difference .. $50,000 $42,500 


$42,500 + $50,000 is 85% as ratio of 
variable cost 
#00, 000 x 85% is $51,000 as variable 


$64, 000 — $51, 000 is $13,000 as fixed 
costs 

We find on further examination 
that the monthly average sales pro- 
portions are 37.11 and 62.89% re- 
spectively. 

In arriving at the combined A 
and B showing, to give us the com- 
posite picture, let us start with the 
average of the results: 


Sales of A at 37.11% x 334% 
as V equals $12.370% 














Table III 
—-Product A-— ——Product B--— ———A + B——— 
Month Sales Cost E— Sales Cost Sales Cost 
January....... $15,000 $10,000 $60,000 $64,000 $75,000 $74,000 
February...... 3,000 6,000 27,000 35,950 30,000 41,950 
March......... 30,000 *f 15,000 10,000 21,500 40,000 36,500 
. 7 ee 22,5004: 12,500 22,500 32,125 45,000 44,625 
Total... .:<.. $70,500 $43,500 $119,500 $153,575 $190,000 $197,075 
Por t,..:. +$27,000 —$34,075 —$7,075 
100% sales..... $30,000 $120,000 $150,000 








triangle, we have developed an 
arbitrary formula for rating the 
profit potential: 


(Fa cent of profit at ah “e- 





Per cent profitless point 





60 as “par” figure for petential | ; 
= Per cent of profit: potential 

This enue 4 Bives - “us these tpad- 

ings: : 

Combination 1... 140.177 p per cenit 

Combination 2... 28.317 per cent 


or a ratio’ of 4.95 to 1.0. f 
Fai ¥ ; 
Application of Profit Law 

To illustrate the working of this 
law, let us take a simple hypotheti- 
cal .case with figures’ considered to 
be on budgeted basis. See Table III. 
Through the use of the Williams 
formula presented in the previous 
article, we get these fixed and vari- 
able characteristics: 





\| Product A Sales Cost 
High .....4 $30,000 $15,000 
CT ae 3,000 6,000 

. Difference .. $27,000 $ 9,000 


$9,000 + $27,000 is 334% as ratio of 
variable cost 

$30,000 x 334% is $10,000 as variable 
costs : 
$15,000 — — 000 is $5,000 as fixed 















costs 


Sales of B at 62.89% x 85% 
as V equals 53.457% 
Combined V 


65.827% 
Combined F is $5,000 + $13,000 
or $18,000, 
which, for a total of $100, ‘— sales as 
shown in Figure 2, gives u 


$100,000 x 65. 827% . $ 65,827 
variable costs 

Pee OO ives 46506 $ 18,000 

BOUL COORG cc cinecs 50.00% $ 83,827 

gt ae et 16,173 

BRIS os ..cdiun ates $100,000 


With this as a basis we plot the 
heavy broken line marked No. 1 at 
constant monthly A and B propor- 
tions, which means that if each 
month’s sales had been in the ratio 
of 37.11% for A and 62.89% for B, 
the profitless point sales would have 
been $52,673 .(52.673%), and the 
profit triangle would have been ap-. 
proximately twice as large as it is. 

But because the sales varied 
month by month, the “actual trend 
cost line,” No. 2, is the true trend 
line of results. This ‘line scien- 
tifically “fairs” through the points 
covering costs for the four months, 
connected by a dotted line. This 
trend has a V of 81.33% and a fixed 
cost of $10,637. Profitless point 
sales are $56,974 (56.974%). | 

If now we take January with its 
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EAST TO WEST 


NORTH TO SOUTH 


POWER-FACTOR IMPROVEMENT 
IS REDUCING POWER COSTS 















W. In speaking of the 500-hp. G-E synchronous motor 
recently installed on a motorized 300-ton ammonia com- 
pressor in the Cudahy Packing Company’s plant at Los 
Angeles, Mr. T. C. Boughan, superintendent, says, “We 
improved our power-factor to better than 99 per cent, 
which earns us a discount of $1800 per year. In addition, 
we have benefited by improved voltage conditions.” 


§. Wishing to reduce power costs by improving the power- 
factor of its 3500-hp. connected load, a Southwestern oil 
company purchased G-E Pyranol capacitors. Power-factor 
at the meter jumped from 53 to 100 per cent when they 
were installed. Savings show a reduction of $900 a month 
in power bills—a return of 36 per cent on the investment. 


For further information on power-factor improvement equipment, address the 


nearest G-E sales office, or General Electric, Dept. 6A-201, Schenectady, N. Y. 


GENERAL @ ELEC 





N. After the United Steel and Wire Company of Battle 
Creek, Michigan, installed an 80-kv-a. G-E Pyranol capa- 
citor equipment, the improved power-factor enabled the 
company to save $1073 in power costs during the first 
twelve months after installation. This more than covered 
the cost of the equipment. 





E.A large Eastern mining company, recently modernized 
an old ventilating-fan drive by installing the right G-E 
synchronous motor (200 hp.) and control. The cost of this 
equipment was $3258. A recent check shows that the 
annual power savings amount to $4500—a return of 
approximately 138 per cent on the investment. 
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WHY THE SELF- 
STABILIZED ARC 





BETTER WELDING 
AT LOWER COST 


You get the facts about welder 
efficiency when you look at the 
oscillograph record. When it 
looks like this 
it shows you a variable intens- 
ity of heat. And that shows up 
in the etched or X-rayed weld 
with variations in penetration 
. in fusion . . . in density. 
When the current recording 
looks like this 
you get uniform strength. 
Write for your copy of the 24- 
page Bulletin, “Weld It Well”. 
HARNISCHFEGER CORPORATION 
4525 W. National Ave., Milwaukee, Wis. 


HANSEN 
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20/80 proportion and proceed as 
before, the combined showing is: 


Sales A at 20% xX 334% as V, 6.66% 
Sales B at 80% xX 85% as V, 68.00% 





Combined V 


Combined F' the same as before, which 
for a total of $100,000 sales gives: 





$100,000 x 74.66% is .. $ 74,660 
a er : 

pS eon ar $ 92,660 
PPE So 5. ido «wees 7,340 
BOs cage eek ieee $100,000 


This result is shown by line No. 3 
and represents what the results 
would have been if sales for all four 
months had been on this basis. 

February, March, and_ April 
treated in the same manner give 
lines No. 4, 5, and 6. 

Using the profitless point formula 
previously described, we have: 





Sales 
January .... $71,034 71.034% 
February ... 89,241 89.241 
March ...... 33,488 33.488 
NEE sc5 into 43,806 43.806 
ME Gbivccus $56,974 56.974% 


Remedial Measures 


A study of Figure 2 indicates 
quite clearly that steps must be 
taken to avoid repetition of January 
and February proportions. 

If this cannot be done under the 
existing conditions, then other ways 
must be explored. For example: 

1. Eliminate the B product al- 
together and _ substitute another 
with a higher profit potential. 

2. A third product with a low vari- 
able cost might be built into the 
present combination. 

3. Market studies and sales plan- 
ning and control might result in 
building up more B volume. 

4. Costs of B product should be 
analyzed to effect reductions. 

5. Prices for B product should be 
investigated and raised if possible, 
and perhaps lowered for A. 

6. Compensation plan for sales- 
men might be revamped to reward 
them in proportion to the gross 
profit in each product. 

7. Manufacturing methods could 
be investigated to simplify processes 
and thus reduce cost. 

The result of efforts along these 
lines would mean but one thing— 
profitable sales planning. 


ARC WELDERS | (Next Month— 


Forecasting Profit | 





| 






WHEREVER 
HEAVY PIECES 
ARE HANDLED 















YOUR 
HOISTS ARE 
MONEY SAVERS 


In addition to offering helpful 
suggestions on all types of arc 
welding, P&H Engineers are 
in position to assist you in se- 
lecting the right kind of ma- 
terial handling apparatus to 
complete your weldery set-up. 
P&H Hoists and Position 
Finders are invariably found in 
service where over-all welding 
costs are the lowest. Ask for 
catalogs RH-2 and M-1. 


HARNISCHFEGER CORPORATION 
4525 W. National Ave., Milwaukee, Wis. 


MILWAUKEE 
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Feel that Side Change SHAPE 
asthe Y-BELT 


BENDS 









That's Why 


THE ce) 
| "Concave Side” © 
Cuts Your Transmission Costs 


Any V-belt changes shape when it bends. The top is 
under tension and narrows. The bottom, under com- 
pression, widens. Figure 1 (right) shows the resulting 
shape-change in a straight-sided belt. Note the out- 
bulge of the sides. Now look at figure 2. The same 
change of shape merely straightens the concave side, 
producing a contour that precisely fits the sheave groove. 

Two big economies result: (1) No out-bulge at the 
side means uniform wear — /onger life! (2) Full side-wall 
grip on the pulley holds heavier loads without slippage 
—a big increase in drive efficiency. 

The Gates Vulco-Rope Drive is the only V-belt built 
with the patented concave side. 








WHAT HAPPENS 
When aV-Belt 


BENDS 















Fig. 1. Straight-Sided 
‘Belt 


Fig. 2. Belt with 
Patented CONCAVE 
Sides 















THE GATES RUBBER CO.— Factory Branches: Engineering 
Terminal Bldg. 1524 So. Western Ave. 2213 Griffin St. Offices and Stocks 
HOBOKEN, N. J. CHICAGO DALLAS in All 
rae ae Large Industrial 
Centers 





| GATES’, DRIVES 












SAVINGS TO*YOU. 
FROM 


Coppus Steam Turbines are almost alone 
in offering you small sizes for your small 
horsepower jobs. From Coppus you can 
purchase a size near the size of the job 
and save the extra cost of the larger turbine 
you might otherwise have to buy. 


Five sizes up to 100 hp.; with a different 
price for each. Whenever there is a de- 
mand for exhaust steam, use the Coppus 
Steam Turbine in place of a reducing valve 
to get low-pressure, oil-free steam. 


Wherever flexibility of speed and load con- 
ditions is desired, use the Coppus Steam 
Turbine instead of an electric motor. 


Wherever an explosive atmosphere is pres- 
ent, use the Coppus Steam Turbine and 
avoid the danger of sparking. 


Economical at Low Speed 


Steam economy varies with a steam 
turbine’s speed. Coppus is the only 
manufacturer with a complete line 
of steam turbines having built-in 
speed reducers which make them 
economical at low speeds. 


Address 375 Park Avenue, Worcester, 
Mass., for Bulletin 135-7 


LARGE ~~ 


PROFITS 


‘COPPUS. 


STEAM 
TURBINES 


‘ \. FROM SMALL’ 
\ SS PACKAGES 


SV 





Coppus Steam Turbines are a product of the 
Coppus 
Massachusetts, 
Filters, 


Engineering Corporation, Worcester, 
manufacturers of Coppus Air 
Bulletins on request. 

1900 


Blowers, ete. 





Piecework and 
Productivity 


(Continued from editorial page 67) 





these two methods is more satis- 
factory both to employers and em- 
ployees in their relations with each 
other. Notable examples are at hand 
of satisfactory operations under 
either method. 

Piecework does, however, provide 
an incentive for high individual pro- 
ductivity which is not ordinarily 
provided with hourly rates. This 
high productivity has resulted in 
high real wages to the wage-earner, 
and is only possible by scientific 
stopwatch measurement of “a fair 
day’s work.” Conveyors and indi- 
vidual production records afford this 
same measurement to some extent 
under the hourly rate method. . 

However, it seems apparent that 

the incentive is too remote and the 
rewards are too long delayed under 
the hourly rate method to effect the 
same high productivity that is pos- 
sible under piecework. 
Furthermore, there is ample 
evidence that workers are not col- 
lectively opposed to piecework rates 
that are established on sound, com- 
monly accepted methods of measure- 
ment, and are safeguarded by the 
integrity of the employer. 

It seems very improbable that any 
widespread swing toward straight 
hourly rate can be conducive to con- 
tinued payment of high wages in 
this country. The more enlightened 
labor leaders realize this. The more 
enlightened employers realize the im- 
portance of recognizing the human 
aspects of labor and adjusting the 
measurement of labor productivity 
and its rewards to present standards 
of justice and equity. 


Hour Rates? 
Never 


MANN G. BERG 


General Manager, Ajax Hosiery Mills 
Phoenixville, Pa. 


O ABANDON piecework or any 
other method of wage incentive 
in the textile industry would seem 
to be folly, particularly in view of 
the fact that the measurement of the 
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CUT 
GEARS 


PROMPT SERVICE 


We make gears for a large clientele— 
all types of gears in all metals and all 
“silent” gear . materials — accurate, 
sound, smooth-running, quiet gears that 
give satisfactory service. 


You specify—we’ll quote, and show you 
what Prompt Service means. 


DIEFENDORF 
GEAR CORPN. 


Syracuse, 


N. Y. 











PYROI 


SAFEGUARDS 
MACHINERY. 


CUTS 
EXPENSE 


This famous lubrica- 
tion process is the 
finest method of pro- 
tection which can be 
given bearings, gears, 
pulleys, all machinery 
and equipment—espe- 
cially under conditions 
of extreme operation. 
The use of Pyroil. is 
a definite economy. Measureably cuts ex- 
pense. Effects decidedly greater efficiency. 
Simply add Pyroil, by the ounce, to regular 
oils and greases. Mail Coupon for ‘‘Indus- 
trial Brochure’ and many interest- 


ing facts. No obligation. Manu- 
factured and Guaranteed by Pyroil 





Company, W. V. Kidder, Pres., 
596 LaFollette Ave., LaCrosse, 
Wis., U. S. A. CODE 








PYROIL COMPANY 
596 LaFollette Ave., LaCrosse, Wis., U.S.A. 


Please send further facts of Pyroil’s proved effi- 
ciency. Also, the ‘‘Industrial Brochure.’ 0 
obligation. 
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The Vial at Right 
contains refined 
linseed oil com- 
monly used in white 
oil paints. The yellow 
color of this linseed oil 
disappears wken the oil 
is properly mixed with 
white pigments. The white 
paint it makes looks white. 
But don’t be fooled! The yel- 
low is still there. Sooner or later 
it will appear upon your painted 
ceilings and walls! 






























AGFA ANSCO 
CORPORATION 


paint their Binghamton, 
N.Y., plant throughout 
with Barreled Sunlight 


N 1928, Agfa Ansco Corpora- 
tion painted the ceilings and 


yertoce sn soap hon sont ate _ walls of their new film plant, shown 
as contained in the first tube, in foreground above, with 4800 gal- 
sepeite Lene 4 —— by lons of Barreled Sunlight. So well 

; e ‘Rice Process.’’ . ° 2 
| sliiaeet ‘gtine siiee “Tile was this lastingly clean, white 
\, “Rice Processed” linseed paint suited to the nature of Agfa 
._ See Ansco work that the following 

re son why Barreled Sun- 4 3 

| light remains white, year they painted their paper fac- 
— co tld . tory (in background) with Barreled 
eae: + ocal sae Sunlight, using 2500 gallons. Now 
easily. Agfa Ansco use Barreled Sunlight 


exclusively for all painting. An- 
other proof of the superiority of 
Barreled Sunlight for industrial 
interior painting! 
These Long-Time, Large-Quantity 
Users, Too 


CANNON MILLS CoO. 
Users since 1914 


YOUR SURETY 


WemaintainthatIn- 
terior Barreled Sun- DIAMOND MATCH CoO. 
light Gloss, the‘‘ Rice Users since 1914 
Process’’ White, will 
remain white longer DRAPER CORPORATION 
than any oil-gloss : Users since 1919 

paint or enamel, do- 

mestic or foreign, ap- GORHAM hag eg ya co. 
plied under the same 
normal service con- PEPPERELL MANUFACTURING CO. 
ditions and accord- Users since 1898 

ing to our specifica- 
tions. If it does not ROCKWOOD SPRINKLER CO. 
do so, we will give, Users since 1910 


free, enough Bar- ’ 
reled Sunlight to re- W: F. SCHRAFFT & SONS CORP. 


he job. 
sicemeaiamig.%s . .. and hundreds of others 











WE WELCOM E trial comparative tests at any time for whiteness, opacity. 
ease of application, square footage and length of life, under equal conditions, 
against any other interior gloss white on the market. Send for free test sample 
can of Barreled Sunlight. Make your own comparisons or ask us to send an ex- 
perienced representative. Write U. S. Gutta Percha Paint Company, 2-B 
Dudley Street, Providence, R.I. Branches or distributors in all principal cities. 
(For Pacific Coast, W. P. Fuller & Co.) 


JBARRELED SUNLIGHT 


G. U. S. PAT. OFF. 


































































} Your 


NEXT WIRE FAILURE 
can he an | 


OPPORTUNITY 


Circuit replacements like this one are regular 
events when ordinary insulated wires are subjected 
5 to severe service. In fact, they are so regular 
that we don’t blame engineers unfamiliar with 
ROCKBESTOS wires for looking on them as mat- 
ters of course. 

But they are not really necessary. For 
ROCKBESTOS insulated wires withstand heat, oil, 
moisture, fumes and acids indefinitely, as you can 
prove to your own satisfaction on a circuit of your 
own, and when they are used, circuit replacements 
arising from insulation failure can be entirely 
eliminated. 

ROCKBESTOS A. V. C. insulation is felted and 
impregnated asbestos in which is embedded a high 
dielectric insert of varnished cambric, to give an 
extra margin of safety under wet conditions. Also 
—and this is very important—it is not just braided 
or wound on the conductor, but is processed on in 
a seamless, jointless, felted sheath. It is positively 
moisture resistant, heat proof as well as flame proof, 
and unaffected by fumes, oils or greases. 

This basic ROCKBESTOS method—varied some- 
what to meet specific requirements—has saved 
thousands of dollars of expense and thousands of 
hours of lost time which circuit failures would 
otherwise cause. Make your next failure the oppor- 
tunity to tet ROCKBESTOS wire. The type you 
need will be found in our catalog. Send for a copy. 
— Products Corporation, New Haven, 

onn. 


ROCKBESTOS 


—the wire with permanent insulation 









Rockbestos Products Corporation, 

New Haven, Conn. 

I’d like to know more about ROCKBESTOS. Better send me your catalog. 
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task and the repetition of the work 
is so favorable to a standard rate 
basis per piece. The trend in Detroit 
is not typical. Unusual conditions 
call for unorthodox methods, and the 
automobile field, in my opinion, will 
not be on a permanent hour basis. 

Because some rates have been set 
without scientific study with re- 
sulting inequalities within the same 
plant, is no reason why piecework is 
not a fair method of compensation. 
Neither is the fact that some em- 
ployers have taken advantage of the 
employees by re-setting rates after 
the standard has once been estab- 
lished. Such abuses are not the rule 
but the exception. Just as there are 
abuses in paying by the piece, so 
there will be abuses in paying by the 
day. 


What It Would Mean to Us 


In our particular line of business, 
were we to go back to the old day 
rate method of payment, we would 
not be able to compete with other 
mills, provided they retained a piece- 
work basis. In order to maintain 
production without a rate on each 
task, it would be necessary to dele- 
gate the responsibility of perform- 
ance to the foreman. 

This added responsibility would 
not only be difficult but impossible 
to handle conscientiously unless there 
were available in the labor market 
applicants by the hundred for each 
job. The foreman must be free to 
attend to quality, to teach the proper 
methods, and to encourage greater 
production with higher quality. 

There has been a claim in the 
automotive industry that the change 
of method from piece to hour rate 
is due to certain managerial diffi- 
culties that have come up from time 
to time. These problems include 
uniform supply of work, inability 
to rotate the men, inequality of pay- 
ment of groups, and the encourage- 
ment for workers to overlook quality 
for quantity. — 

All these arguments designate 
weakness in management rather than 
problems in management. They can 
all be clarified with the proper 
method. <As,there will be no in- 
centive in the hour rate adoption, 
there is thought of establishing a 
merit system, designed to classify 
workers according to their ability. 
There is also proposed a standard 
performance set-up for each kind of 
work at each group operation, and 
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The story of “Better Lighting 
For High Bays” is briefly told 
in this bulletin. Write for a copy. 





53 


=s important omit & high bay lighting 


‘i the G. E. HIGH INTENSITY 
MERCURY VAPOR LAMP 


Industrial illumination is a production tool. Like every other pro- 
duction tool, it must be designed for its specific job, not merely to 
provide adequate intensity but what is more important to assure 
essential quality. 


35 lumens per watt assure both sufficient and efficient intensity 





= 


the G. E. High Intensity Mercury Vapor Lamp with its whiter 





sensation adds—better light for better sight. It illuminates the 
shadows with its penetrating power increasing the rate of eye 
response and minimizing eye fatigue; increasing production quality 
while minimizing accident hazards. This better light means better 
sight—and better and more economical production . . . General 


Electric Vapor Lamp Company, 815 Adams Street, Hoboken, N. J. 


GENERAL @ ELECTRIC 
VAPOR, LAMP COMPANY 


605 Copr. 1934, General Electric Vapor Lamp Co, 









































~her the sake of Profits 


Many industrial concerns have already found the way to profits through the 
modernization of their plant equipment. Discarding antiquated machinery and 
replacing it with newer, more efficient and more economical types resulted in 
lower production costs, which are most essential for profits under the present 
day set-up. 

When you are considering modernization plans, don’t overlook your machin- 
ery drives. For transmitting power from prime mover to driven machine, Phila- 
delphia Worm Gear Reducers meet all requirements for economical, trouble- 
free service. These units constantly deliver the maximum of in-put power, are 
extremely long lived and trouble-free in operation. 


Philadelphia makes all types of speed reducing units and can d th 
CORRECT unit for each particular requirement. Write us for alasnidhien te let 
our engineers look over your problem and recommend the unit that will save 
you the most money. This will not obligate you in any way. 


PHILADELPHIA GEAR Works 


Industrial Gears and Speed Reducing Units 


Main Offi d Works—Erie Ave. and “G” St.. Phi i 
Nor Vou S00W, died a PR Chee a Es. 
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from that point on the responsibility 


foreman. A cumbersome set-up at 
best. It is only the exceptional 
worker who is able to go through his 
daily task with no more reward than 
the record of accomplishment. 

Most of us need more of an in- 
centive. The accomplishment of a 
set task in a group is particularly 
hard to check back on. There are 
a number of people concerned, and 
if the worker is out to beat the clock, 
it will be very difficult for the fore- 
man to put his hand on the source 
of the trouble. In other words, 
| Simon Legree will once again come 
into his own, and at the crack of 
the whip the worker will be forced 
to maintain a standard performance 
with no reward of accomplishment 
and no extra compensation for a 
better job. 

Piecework is not out, and no plan 
will take its place unless it contains 
a real incentive. 





The Men Behind 
Your Power 
(Continued from editorial page 72) 





season, and to enable the chief to 
keep in close touch with the other 
plant departments. 

The chief engineer must be given 
time and facilities for keeping ac- 
curate records of performance and 
costs. Suggestions relating to the 
power plant should be encouraged 
from the whole factory personnel. 
Those used should be paid for. 

It should be definitely established 
that there is no “kick-back” of any 
kind in connection with employment. 
Also, that no commissions of any 
kind will be accepted by anyone in 
the organization in the purchase of 
supplies, parts, or equipment, and 


the best interests of the firm will be 
served. 

Management giving such support 
and cooperation should demand from 
the chief engineer and his staff 
personal neatness and spotless clean- 
liness of all machinery, equipment, 
and space under: their jurisdiction. 
Dirty machinery cannot be efficient. 
Dirty men will not keep equipment 
clean. The whole plant must be 
maintained in first-class operating 








for performance will rest upon the © 


that all orders will be placed where. 
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ale TOMATIC *NEW FEATURES 


M4 





odel “CEN” Heavy 
Duty Locomotive Type 
Crane 


diameter ring gear with 


mounted to crane base prevents sag on off side 
lifts. Solid selected cast steel base casting with 
battery or gas-electric unit provides necessary 









through individual 
motors. Slewing table revolves 150° either side a 
of chassis or a total travel of 300°. Large experienced. 


AUTOMATIC TRANSPORTATION COMPANY 


hf; 


is giving users LOW-COST MATERIAL HANDLING 


* Greater speed, highest efficiency, reduced operating 
costs, in fact entirely new performance records are being 
established by the modernly redesigned “‘Automatic” line of 
All this is a result of new features made possible 
by the combined knowledge and ability of expert engineers 
and the facilities of progressive management. These fea- 
tures follow generally throughout the entire line of rede- 
a Seer, Ot signed trucks for every industrial requirement giving you 
maximum accessibility, ease of operation and lowest mainte- 
nance costs. In addition to the features described here, 
other redesigned parts are the Trailing Wheel Mounting. 
Trailing Axle, Battery Box and Load Platform. These fea- 
tures will give you the most modern truck service ever 


trucks. 


Available in capaci- 
ties from 1,000 to 


various radii. Rigid 
or telescopic type 
booms furnished as 
required. Remote 
control of boom, 
slew and travel si- 
multaneously from 
driver’s platform 


heavy shoe guide 


counterweight. Magnetic contactors in travel 
and lift circuits. Heavy boiler plate protection 


guard on operator’s end. 


Built-in safety fea- 39 WEST 87th STREET CHICAGO, ILLINOIS 


iures including stops at high and low boom 
limits, load radius indicator and controller 


interlock. 


*CONTROL SYSTEM 


A large hinged cover readily exposes the en- 
tire electrical system for inspection. Full 
magnetic contactor operation provided in 
traction and lift circuits. New segment 
mountings on control drums. Special inter- 
lock and safety switch features provided. 
Operating levers indexed for direction. 


Special Tests 


“Automatic” engineers 
have developed special 
testing apparatus that 
subjects the various op- 
erating units to tests 
more severe than in ac- 
tual service. These tests 
Prove that the rede- 
signed “Automatic”’ line 
is not only theoretically 
correct but practically 
sound, 





















*POWER 
STEER 


Now, all manual effort eliminated. 
Faster moving of equipment and 
loads. Shorter turning radius. 
Driver fatigue eliminated. Wheels 
ean be cut with truck at standstill. 
Power Steer is as great a feature 
in industrial truck design as the 
development of Four Wheel 
Brakes, Syncro-Mesh, Knee Action 
and Automatic Clutching for auto- 
mobiles. Electrical energy supplied 
to a motor does all of the work. 












le’s all in the 











































DIVISION OF THE YALE & TOWNE MANUFACTURING CO. 


*DRIVING UNIT 


Double reduction spur gear type, in- 
suring highest efficiency. Horizon- 
tally split housing. Independent 
knuckle yokes. Wheels and outer 
drive yokes Timken bearing equipped. 
Dual spring mounting. Steering arms 
bolted directly to drive knuckles. In- 
spection cover. 


Xx UNIVERSAL JOINTS Outer universal joints and 
drive plates are one integral 

AND DRIVE AXLE forging with eight dowel 
bolts fastening to wheels. Drive axles full floating type with 


splined connections. Entire joint ball and inner shaft assembly 
readily removable through wheel. 





* FRAME Main frame members continuous formed steel 

bars terminating at rear to heavy structural 
steel shapes securely gusseted, hot riveted and welded. Rear 
upright members including axle guides extra heavy sections 
forming complete integral assembly capable of withstanding 
severe overloads and impact strains. 


X*STEERING UNIT SHOCKLESS steering control 


mounted on roller bearings. All 
arm and rod connections brought well up within frame afferd- 
ing maximum road clearance and protection. ALL moving 
parts provided with fittings for high pressure lubrication. 


Bake) akon 












Ask us for details of our complete 
line of trucks, tractors, cranes and 
trucks of special design. You 
should give full attention to a 
low-cost transportation opportunity 
such as this as a vital step in 
modernization. 










































Elevating Platform Trucks. Ram Trucks. Baggege Trucks. 
High Lift Trucks. Bosh Trucks. Sheet Handlers. 
Telescopic Trucks. Roll Handlers, Container Trucks. 
Tilting Fork Trucks. Lecomotives. Special Crane Truck: 
Tractors. Reel Handlers, Sugar Crushers. 
Lecomotive Crane Trucks. Furnace Chargers. Tin Plate Trucks, 
Die Handlers. Load Platform Trucks. Hepper Trucks. 







AVAILABLE IN CAPACITIES UP TO SO TONS. 











for 
MATERIAL 
HANDLING 


HIS manufacturer eliminated aggravating breakdowns and 
more or less costly repairs by replacing malleable iron chains 
with Baldwin-Duckworth Steel Replacement Chains. 


The expense was trifling because the steel replacement chain is 
made with the same pitch as standard malleable chain—so the 
same sprockets could be used: The combination of carefully se- 
lected and heat treated alloy steel, machine finished throughout 
and designed in accordance with the most modern roller chain 
practice gave undreamed of reliability and service. If there is a 
similar problem in your plant, you'll find Baldwin-Duckworth 
service distinctly helpful. Baldwin-Duckworth Chain Corpora- 
tuon, Springfield, Mass. 


BALDWIN—DUCKWORTH 
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SHEPARD 


cy 





FLECTRIC HOISTS 


Exclusive features: 1. Balanced Drive, at two points diametrically op- 
posite. 2. Perfect alignment, maintained by all parts rotating around a 
common axis. 3. Automatic Oil Bath Lubrication. 4. Control by rope, 
push button, outrig or controller for every hoist. 5. Precision variable 
speed control for both A.C. and D. C. 6. Variety of speeds, types, lifts 
and capacities precisely suited to any service. Write for complete data. 


SHEPARD NILES CRANE AND HOIST CORP. 
364 Schuyler Avenue, Montour Falls, N. Y. 














condition at all times. This re- 
quirement will involve anticipating 
and scheduling of overhauling, 
cleaning, and repair jobs. 

The plant should .be operated at 
the most efficient load factors and 
with the best utilization of its ma- 
chinery and equipment. This means 
intelligent study of all operating 
factors and conditions. It also 
means that other departments must 
report as far in advance as possible 
all changes in the service they re- 
quire from the chief engineer’s de- 
partment so that he may prepare for 
changes in demand and rearrange 
schedules to secure the most eco- 
nomical operation. 

The chief engineer must not only 
keep his plant and all his records and 
reports in good order, but he must 
study and recommend improvements. 


Join, Read, Improve 


He should belong to local technical 
and engineering groups and sections 
of the national societies to which 
he is eligible, and improve himself 
by reading the technical and trade 
publications bearing on his work, and 
so far as feasible, by taking corre- 
spondence or extension courses. He 
should encourage the members of his 
staff to do the same, in so far as 
their capabilities and positions per- 
mit. 
Satisfied and effective human 
beings, who enjoy their work and 
want to keep their jobs, are even 
more of an asset to a factory power 
plant than the finest boilers and 
engines. 





Next, the 
Templet Layout 


(Continued from editorial page 61) 





While such layouts have their dis- 
advantages, few layout engineers 
have felt justified in going to three- 
dimensional representation. Such a 
model is shown in Figure 4, where 
all equipment is reproduced to scale 
in wood. 

This particular model was made 
up by an equipment manufacturer, 
permits even closer and more effec- 
tive grouping of machines, makes 
possible better materials handling 
layouts, allows full visualization of 
storage areas and possibilities for 
expansion, may even help to antici- 
pate lighting problems. 
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